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1. Ilesn ocBOeHUS] AUCHUIINHBI

MaremaTtuka, Kak (yHIaMEHTaJbHas JIUCLMIUIMHA, obecreynBaeT (opMupoBaHUe
IIPEJICTaBICHUS] O MECTE€ W POJIM MaTeMaTUKU B COBPEMEHHOM MHpPE, MUPOBOH KYyJIbType M
ucropuu. Llenpro OCBOGHUS AUCUUIUIMHBI SABISETCS (OPMHUPOBAHHE MATEMATUYECKUX 3HAHWMH,
YMEHUH M HaBBIKOB, CIIOCOOCTBYIOIIMX PAa3BUTHIO KYJIbTYPbl aHATMUTUYECKUX MPeoOpa3oBaHUM,
JIOTUYECKOI0 U AJITOPUTMHUYECKOIO MBIIUICHHS], MATEMaTUYE€CKON MHTYULIMHU B IIOCTAaHOBKE 3a7a4
¥ BBIOOPA MHCTPYMEHTAJIBHBIX CPEJCTB MOJCIMPOBAHMS U aHATN3a SKOHOMUYECKHX TPOLIECCOB.

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

JucnumnmHa «MaremaTuKa s KOHOMHCTOB» OTHOCHTCSA K 0a30Boi yactu bioka 1.
JluctumimHa COCTOUT W3 Tpex pasjaenos: «JIuHeiHas anreOpa», «MaTeMaTH4YeCKH aHaTu3y» |
«Teopust BepOSATHOCTEH M MaTeMaTHYECKas CTATHCTHKA», SIBIISIONIUXCS HEOOXOAMMBIMH IS
OCBOCHMSI BapUaTUBHOM YacTH MaremMaTHdeckoro uukia. Orbop Marepuaia mpecienyer
CIeyIOIINe LEeIH: BHYTPUIIPEIMETHbIE — 00ecrieueHre EJIOCTHOTO BOCIPHUATHS IUCHUIUIMHBI;
MEXIPEJAMETHbIE — OOECIeUYeHre MaTeMaTHYECKUM almaparoM CMEXHBIX JIUCIHIUINH,
npodeccuoHanbHbie — (OPMUPOBAHHWE YMEHHUS MPUMEHSTh MaTeMaTH4YeCKHEe METOHbI IS
pelIeHHs SKOHOMHKO-MaTeMaTHUECKUX 3a1ad. OCBOCHHE JaHHOW AUCIMILTUHBI HEOOXOIUMO IS
JUCHUIUIMH: MHKpO3KOHOMHUKA, MakposkoHomuka, CTaThucTHKa, DKOHOMETpUKa, DUHAHCHI,
Makpo3KOHOMUYECKOE TUTAHUPOBAHUE U IIPOTHO3UPOBAHUE.

3. [lnanupyeMble  pe3yJbTaThl OOy4YeHHS] 1O JUCHUIJIHHE, COOTHECEHHbIe C
IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeJbLHOM MPOrpaMMbl

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
komneTeHMi B coorBercTBUU ¢ ®PI'OC BO, OOII BO u npuoOpeTteHust cieayomux 3HaHuM,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1A TEIbHOCTH:



®opmupyemasn
KOMIIETEHLIHS
(ko 1 GpopMyJIMPOBKA)

NaankaTop 10CTHKEHHUSA
KOMIIETeHLIMH
(ko u popMyaMpoBKa)

Ilepedyenn
IUVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s

YHHBepca.anble KOMIICTCHIIHHA

YK-1. Cnocoben
OCYIIECTBIIATH MOUCK,
KPUTUYECKUN aHAIU3 U
cuHTe3 nH(popManuy,
IIPUMCHSATDH CUCTEMHBIN
IOAXOM JJIS pELICHUSA
MIOCTaBJICHHBIX 3a/1a4.

YK 1.1. OcyectBiser
CHCTEMHBIN aHAJIN3 334U,
BBIZIEIISISE €€ Oa30BbIe
COCTaBIISIFOIIME

3HaTh

OCHOBHBIC OTIPEACIICHUS U TTOHITHS
HU3Y4YaeMBIX Pa3eioB JUCIUTUIMHEBI U UX
SKOHOMUYECKUE UHTEPIIPETAIIUH IS
TTOCTPOSHUS YKOHOMHKO-MaTeMaTHIECKIX
Mozelei

Ymern

CocTtaBiaTh MaTeMaTH4IeCKUEe MOJEIH AT
pelIeHUs 33/1a4i JTUHEUHOrO
nporpaMMupoBaHus. YMeTs pemats 3JII1
CHUMILUIEKC-METOAO0M, a TAKKE METOIOM
MOTEHIMAJIOB PEIIAaTh YAaCTHBIN Cily4ail 3a1aun
JIMHEMHOTO MPOTrPaMMHUPOBAHUS —
TPAHCIIOPTHYIO 3a/ady.

Baanern

TexHUKOI BBIYUCICHUS NPOU3BOAHBIX U
HAaXO0XIECHUS UHTETPajoB OT CIOXKHBIX
(yHKUWH, TEXHUKOW UCTIONB30BaHUS METOJIOB
KOMOWHATOPUKY VIS BEIYUCIICHHUS
BEpOATHOCTEN COOBITHH, TeopeMamu baiteca u
cxemMol bepHyIM, TEXHUKOW BBIYMCIICHUS
YHUCIIOBBIX XapaKTEPUCTUK TUCKPETHBIX U
HEIPEPBIBHBIX CIIy4allHbIX BEJIMYMH. Brnaners
3JIEMEHTaMU MaTEMaTUYECKOW CTaTUCTUKH.




OIIK-1

CriocoOeH pUMEHSTh
0a30BbIC 3HAHUS B
obnactu
MaTeMaTHYECKUX U
(MnM) ecTeCTBEHHBIX
HayK B cpepe cBoeit
npodeccuoHanbHOM
JESTSIIbHOCTH

NA-OIIK-1.2
OcyuiecTBiseT NOCTaHOBKY
3aJauu, BEIOUpaAET crocoo
ee pereHus

3HaTh:

OcHOBHBIE HAIPABJIEHUS HCIOIb30BAHUS
anmapara JUHeHHOH anreOphl,
MAaTE€MaTHYECKOI0 aHAIU3a U TEOPUU
BEPOATHOCTEN B TEOPETHUECKUX U
9KCIIEPUMEHTAIBHBIX UCCIEAOBAHUAX IS
pelIeHus 3JKOHOMUYECKHX 3a/1a4,

YMmeTh:

PeraTs 3amaun JUCHMILIMHEBL, HEOOXO0UMBIE
JUTS JAJIbHEHIIIEr0 UCIIOJIb30BaHUI
MAaTeMaTHYECKOTO ammapara B SJKOHOMHICCKUX
TIPHITOKEHUSX.

Baagern

AnmaparoM JHHEHHOHN anreOpsl IUTsl peIeHus
CHCTEM JIMHEHHBIX YpaBHCHUA pa3INYHbIMU
METOAAMHU, JUIS PEIICHUs 3aJa4 JIMHEHHOTO
MIPOTPaMMHUPOBAHUS TPaPHUECKUM CTIOCOOOM
1 TaOJIMYHBIMU AJIrOpUTMaMHU. BJ'[aI[eTB
anmapaTtoM AuQQepeHITHATEHOTO NCYHCICHHS
IUIsL HAXOXKICHUSI TPaINeHTA LIEeJIeBOI
(GyHKIWY, a TaKXKe alnapaToB UHTETPAIBHOTO
HUCUHNCIICHUA JIA HAXOXICHU A
MaTeMaTHYECKOT'0 OXKMIAHUS U AUCTICPCUH
HEMPCPBIBHBIX CHy‘IaﬁHLIX BCJINYHH.

NA-OIK-1.3

IIpumensier
MaTeMaTHYECKUH anmapar
JUISL pEIEHUS IPUKIIAHBIX
1 TEOPETUYECKUX 3a7a4
SKOHOMUKH.

3HATE:

OCHOBHBI€ TIOJIOKEHUS, OTIPEIEIICHUST U
TEOPEMBI JUCIUTUTUHBI C T[eTTbI0 MPUMEHEHUS
MaTeMaTUYECKOI0 amrapara Jyisi peIeHus
HpI/IKHaILHBIX 3aaa4y.

Ymern:

OcCylIeCTBIIATh TIOUCK HEOOXOAMMOM
rH(OPMAITUH TSI MATEMATHYECKOTO PEIISHUS
SKOHOMHYECKHUX 3a7a4. Mcrob30BaTh
(hYHKITMM 1 UX CBOMCTBA IS OIMCAHUS
SKOHOMHYECKHUX MPOIeCCOB. BriOMpaTh
BEPOSITHOCTHBIE U CTATUCTUYECKUE METOIbI
JUISL aHAJTA3a SKOHOMUYECKUX JTAHHBIX B
COOTBETCTBHUH C MOCTABJICHHOM 3a7jaueH,
BBIYHCIATH Xapakrepuctuku JICB u HCB.

BiageTh HAaBBLIKAMM:  HCITOJIb30BaHUS
OCHOBHBIX OIpPEACICHUHN, TOHATUN IS
peLIeHUs] SKOHOMUUYECKHX 3a]1a4; YMETh
pelaTh CUCTEMBI JTMHENHBIX YPAaBHEHUM,
BBIYHCIIATH ONPEICIIUTENN 1 00paTHBIE
MAaTpULBI, PEIIaTh 3a/1a4 JIUHEUHOT O
MPOrPaMMHUPOBAHUSI, BEIUUCIATD
MIPOU3BOIHBIC CJIOKHBIX PYHKIUH, BHIYUCIIATH
HUHTETPaJIbl, HAXOJIUTh YUCIOBbIC
XapaKTEPUCTUKHU TUCKPETHBIX U
HENPEPBIBHBIX CITYYalHBIX BEJTUYUH.




4. O0beM, CTPYKTYpA U cojiepsKaHue TN CHUTITHHbI

OO01mast TpyA0eMKOCTh JUCIUTIINHBI COCTABISET 9 3aUETHBIX eIUHUI, 324 aKaj. 4acoB.

Ne Tembl (pa3aeibl) Buasbl yueOHbIX 3aHATHI, DopMBbI TEKYyLIEro
n/n AUCUUILUIMHBI, BKJIIOYAsI CAMOCTOSITE/ILHYI0 | KOHTPOJISI yCIIeBAEMOCTH
UX cofep:KaHue padoTy CTy/AeHTOB,
U UX TPYAOEMKOCTh DopmMa NpPOMeKYTOYHOM
(B akajeMHYeCKHX Yacax) aTrrecTanuu
2.
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3anaHus nms
Beenenne. BekropHas g -
CaMOCTOSITETFHOU PabOTHI
1 |anre6pa. YpaBHeHHe 1141 4 2 8
N CamocrosiTensHas paboTta
IPSAMOMN U IJIOCKOCTH.
Nel
3amadust g
2 |[IpoctpaHCcTBO 1 2 | 2 2 4 | caMOCTOSITENNEHOM PadOTHI
Tect my1g caMoOnpOBEpPKH
6 mom yucne ¢ 90 u JJOT 1 2
A JVK s LMS Moodle
SagaHus I
3 |MatpHuIisl ¥ ONIpeIeTUTENH 1 12| 12 2 10 |camocToATeNnbHON paOOTHI
KonrtponbHas padora Nel
6 mom wucne ¢ 20 u JJOT 2
. 3anaHus A
CucTeMbl TMHEHHBIX M
4 .11 4 | 4 2 8 |camMoCTOsTEeNbHOMN PadOTHI.
anredpanvyecknx ypaBHEeHHN
Konrtponbnas padora Ne2
DJIeMEHTEI JIMHEWHOT'O 3ananus A
5 1 |14 14 2 13 |camocrosiTenbHON PabOTHI.
POTPaMMHUPOBAHHUS
KonTponbhas pabora Ne3
0,3 ] 11,7 3auer
Hroro 3a 1 cemect
P 36 | 36 10 | 03 | 547 144
¢ mom uuciae ¢ 30 u ;10T 3 4
BBognas neximyst. OCHOBBI Samanust s
6 |muddepeHnuaabHOTO 2 6 | 8 2 8 |camocTosTensHON paboThI,
VICYUCIICHHUS. KonrponpHas pabora Ne 4
7 OyHKIIH ABYX 5 5 | o 2 4 3ananus s
MEPEMEHHBIX. CaMOCTOSITETIbHOM PadoThI
8 OCHOBBI HHTETPATBHOTO 5 6 6 2 8 3agaHus s
HCUHCIICHUSI CaMOCTOSITEIbHOM padoThI




KontponpHas pabora Ne5

6 mom yucie ¢ 30 u J[OT 2 4
DNeMEHTHI TeOpUn
oP N Kontponbhas paborta Neb.
9 |BepostHocTeit. Cnyuaiinpie | 2 | 6 | 6 2 12
Kontponbnas pabora Ne7
COOBITHSL.
CrnyuvaiiHpie BETHYHHEL.
Samanus mis
OCHOBHEBIE 3aKOHBI N
10 2 |12 ] 10 2 13 |camocTosTeNnBHOM PabOTHI.
pactpenenenus CB, ux
KontponbHas padora Ne8
YHCIIOBBIC XapaKTEPUCTHKH.
11 DJIeMEeHTBI MaTeMaTHYECKOM sl ala 5 8 Bamanus s
CTaTUCTHUKH CaMOCTOSITEIIbHOM pabOThI
B mom wucne ¢ 30 u JOT 1 2
OK3aMeH
IIpu noaroroBke k
sk3aMmeny: Tect nist
05 | 335 Y 8
CaMOTIPOBEPKH IO
pe3yibpTaTaM OCBOCHHUS
JUCIATUTAHBI
6 mom yucne ¢ 20 u JJOT 3 6 Tect anst caMoOTNpoBepKU
O pPe3yJIbTaTaM OCBOCHUS
JIUCTIUTUTAHBI
OVK ¢ LMS Moodle
Bcero 3a 2 cemecTp 36 | 36 12 1 05| 86,5
6 mom uucnae ¢ 30 u JIOT 3 6
UTOI'O 72| 72 15 | 0,8 | 140,9
6 mom uucne ¢ 30 u ;10T 6 10
Ouno-3a0uHas popma
Ne Tembl (pa3meJibl) Buasbl y4eOHbBIX 3aHATHI, DopMBbI TEKYLIET0
n/n AUCHUATLTHHBI, BKJIIOYAsI CAMOCTOATEILHYI0 | KOHTPOJISI yCIIeBAEMOCTH
UX colep:KaHue padoTy CTy/1eHTOB,
U UX TPYA0€MKOCTh ®opMa IPOMEKYTOIHOI
(B akajeMHYeCKHX Yacax) aTTecTaluu
o,
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3aganus ans
Beenenne. BekropHas caMocTo;ienLHfﬁ a0boThI
1 |anreGpa. YpaBHeHHE 1141 4 2 16 P

IPSAIMOM U IIJIOCKOCTH.

CamocrosTenpHas pabora
Nel




Saganus mis

2 |IIpoctpaHcTBO 4 | 4 16 | camocTOATENBHON paOOTHI
Tect ns1 caMONPOBEPKU
6 mom yucne ¢ 30 u JJOT 2
al OVK ¢ LMS Moodle
3aganus amus
3 |Matpuiisl U ONPEACITUTEIH 4 | 4 16 | camocTOSATENbHOM paOOTHI
Kontponbaas padora Nel
6 mom uucne ¢ 20 u JJOT
o SamaHus s
CucremMbl THHEHHBIX N
4 . 4 | 4 16 |camocTosITeNnbHON PabOTHI.
anredpanvdeckux ypaBHeHHN
KonTponbnas pabora Ne2
. 3agaHus ams
DIJIEMEHTBI JIMHEHHOTO N
5 DOFDAMMIDOBAHHS 6 | 10 16 |caMocTOATENBHOM PabOTEHI.
porp P KonTponbHas pabora Ne3
0,3 | 11,7 3auer
Hroro 3a 1 cemect
P 22 | 26 03917 144
6 mom uuciae ¢ 30 u ;10T 4
BBoanas neknusa. OCHOBBI 3amadust g
6 |muddepeHnaNIbHOTO 4 | 4 10 |caMocTOsTENBHOM PAOOTHI,
MCYHCTICHHSL. KontponbHas pabota Ne 4
7 DYHKIUU ABYX 4 4 6 SagaHus i
MEPEMEHHBIX. CaMOCTOSITEILHON Pa0OTHI
SagaHus s
OCHOBBI HHTETPATHHOTO o
8 4 | 4 10 | camocTOsTETHHOM PadOTHI
WCYHCTICHHS
Kontposbnas padota Ne5
6 mom yucne ¢ 30 u JJOT 4
DIIEMEHTHI TEOPUH
oP N KoutposbHas padora Neb.
9 |BepositHocTei. CityuaiiHble 4 | 2 12
Kontponbnas pabora Ne7
COOBITHSL.
CiryqaifHple BeJTUIHHBI.
Saganus mis
OCHOBHBIE 3aKOHEI N
10 4 | 4 13 |camMocTOsTENBHOM PabOTHI.
pacnpenenenus CB, ux
KonTponbhas pabora No§
YHUCJIOBBIC XapaKTEPUCTUKH.
11 D1eMEeHThI MAaTEMATHYECKON 4 4 8 Samanust s
CTaTHCTUKH CaMOCTOSITETLHOU PabOTHI
B mom uucne ¢ 30 u JIOT 2
DK3aMeH
IIpu noaroroBke k
sk3aMmeny: Tect ajist
05| 335 J A
CaMOIIPOBEPKH TIO
pe3yibTaTaM OCBOCHUS
JACTIUTUTAHBI
6 mom yucne ¢ 30 u J[OT 6 Tect s caMonpoBepKH

I10 peByanaTaM OCBOCHMU
JUCHUITIINHBI
DVK 6 LMS Moodle




Bcero 3a 2 cemecTp 28 | 26 5 105 |118,5
¢ mom uucne ¢ 30 u J1OT 3 6
HUTOIrO 50 | 52 5 10,81140,9
6 mom uucne ¢ 30 u /10T 6 10

Co;[epmafme pa3ae/ioB THCIUIIJINHBI:

1. BekTopsnl
1.1 Omnpenenenue. [lelictBue Hax BekTopaMu. JIeHicTBUS Hajg BEKTOpaMU B KOOpPAMHATHOMN
dbopme.
1.2. Yron mexay BekTopamu. PaccrosiHre Mex 1y Toukamu. HanpasJistrolye KOCHHYChI BEKTOPA.
YpaBHEHHE OTpE3Ka.
1.3 IIpoctpanctBo RN. Jlnnna BekTopa. CkansipHOE TPOU3BEIEHUE BEKTOPOB.

2. Marpuusl 1 onpeeJuTe .

2.1. Onpenencuue. JlelicTBue Haj MaTpullaMd. TpaHCIOHMpPOBaHHE MaTpullbl. CUMMETpUYHAs
MaTpHIia.

2.2. Onpenenutenn. CrnocoObl BEIYMCICHHs omnpeaenuTencii 2-ro u 3-ro nmopsakoB. CBoicTBa
ONpeACITUTENEH.

2.3. MuHOpHI 1 anredpanyeckue TONOJHeHHs. BerunciaeHue onpeaenuTeNeid BBICIIUX MOPSIKOB.
2.4. O6parnas marpuna. CriocoObl BEIYMCIEHUS! 00OpAaTHON MaTPHIIBI.

3. Cucrembl JHHEHHBIX ajJredpanyecKux ypaBHeHU

3.1. Pa3pemieHHble cuCTEMBI JIMHEWHBIX ypaBHeHHH. Meton ["aycca pemeHus cucteM JTMHEUHBIX
YpaBHEHUM.

3.2. Meron Kopnmana —I'aycca pemenns CJIY. Omnopsble pemeHus cuctemsl. llepexon ot
OJIHOTO OMOPHOTO PELICHUS K IPYrOMY.

3.3. IIpaBuno Kpamepa pemenus CJIY.

4. 3apa4ya JIMHEIHOr0 MPOrPaAaMMHPOBAHHS.

4.1. 3agaua miIaHUpPOBAHUA MTPOU3BOJICTBA. 3aaaua o auere. [locranoska 3JII1.

4.2. 'eomeTpuueckoe pelieHne 3a1auy JMHEHHOTo MpOrpaMMHUPOBaHUS.

4.3. Pemenue 3JII1 cumrmiekc-MeTo10M.

4.4. ITocranoBKa TpaHcopTHOM 3anaun. OnopHoe pemenue T3. Lluki, MmeTos ceBepo-3anagHoro

yria.
4.5. AITOpuTM pellieHUs TPAHCIIOPTHOM 3a/1a4i METO/I0M MOTEHIIMAJIOB.

5. OcHoBBI JH(PepeHIHATHHOT0 HCUHCTEHUS.

5.1. Ilousarue npousBonHoi ¢yHkiuu. [lonarue nuddepenunana pynkuuu. I'eomerpudeckuii,
¢u3nuecKkuit 1 SKOHOMUUECKUH CMBICIT IIPOU3BOTHOM.

5.2. llpaBuno auddepeHnnpoBaHus CYMMBI, IIPOU3BEACHUS M YaCTHOTO (DYHKITHIA.

5.3. Tabnuia npou3BOIHBIX MPOCTEUIIINX SJEMEHTAPHBIX (PYHKITUIA.

5.4. Inddepenunponanue cioxHo GyHKuuu. [loHATHE TPON3BOAHOMN BBICIINX MOPSIKOB.

5.5. @yHK1UA ABYX NepeMeHHbIX. YacTHbIE TPOU3BOIHBIE 1-T0 U 2-T0 MOPSIIKOB.

6. OCHOBBI HHTErPaJIbLHOI0 HCYUCICHHUS.
6.1. IlepBooOpa3Hass W HEONPEACIICHHBIA HWHTErpaj. TaOiMila OCHOBHBIX HEOIPEICICHHBIX
uHTEerpasioB. OCHOBHBIE CBOMCTBA HEOIIPEIEIEHHOIO HHTETpaIa.



6.2. OCHOBHBIE METOJIbI MHTErpUpOBaHUsA. MeToa MOJACTaHOBKH. MeTo] MHTErpUpOBaHUs IO
YacTsIM.

6.3. OnpenencHHbIl HHTErpai. ['@OMETpUYECKUII CMBICI OIpeNelIeHHOro uHTerpana. dopmyna
HrroTona-Jletionuna. [1puioxenus onpeeeHHOro HHTerpasa.

7. DJ1eMeHTbI TEOPUHU BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH.

7.1. OcHOBHbIE TMIOHSTHS TEOPUU BEpPOSATHOCTEH. Teopembl CIOKEHUS M YMHOXKEHHUS
BEPOSATHOCTEM.

7.2. ®opmyna mnonaHol BepositHocTH. Dopmyna baiieca. AnpuopHble M anoCcTEPUOPHBIE
BEPOSITHOCTH.

7.3. Cxema He3aBUCHMBIX ucnbiTanuid. @opmyna bepuymmm. ®opmynst MyaBpa u Myaspa-
Jlannaca.

8. CayyaiiHble BeJTHYHHBI

8.1. 3akoHBI pacupeneneHus] JUCKPETHBIX CIYYalHBIX BEIHMYMH: OMHOMHAJIBHBIN 3aKOH, 3aKOH
IlyaccoHa, reoMeTpUUYECKUN 3aKOH.

8.2. Yucnosble xapakrepuctuku JCB: maTemaruueckoe OXHUAAHHUE, IUCIEPCUS, CpEIHEE
KBaJIpaTUYECKOE OTKIOHEHHUE.

8.3. HempeprbiBHbIE ciayyaiiHble BeauuuHbl. DYHKINS pacnpeneneHus BeposiTHocTed. DyHKuus
IJIOTHOCTH pacnpeneneHus BepositHocteit HCB.

8.4. Yucnosble xapakrepuctuku HCB: MaremaTtnueckoe OXuAaHHWE, IUCIEPCUS, CpPEIHEE
KBaJIpaTUYECKOE OTKIOHECHHUE.

8.5. 3akonbl pacnpenenenus HCB: paBHOMepHOE pacmpeneneHne Ha OTpe3Ke, IMOKa3aTesbHOEe
pacnpezenenue, HopManbHoe pacnpenenenue. @ynknuu I'aycca u Jlamaca.

9. Dj1eMeHTBbI MATEMATHYECKON CTATUCTHKH.

9.1. I'enepanbHass ¥ BBIOOPOYHAST COBOKYIMHOCTh. CTaTHCTHYECKOE paclpe/ielieHue BBIOOPKH.
Moja, MeauaHa.

9.2. DMnpuYeckas ¥ TeopeTudeckas GyHKIMH pacrpesesieHus. [loJuron u ructorpamMma.

9.3. CratucThueckue OIEHKH TMapaMeTpoB pacmpeseneHus. [eHepanbHas U BBIOOpOYHAs
cpennsisi. 'eHepanbHasi U BEIOOpOUYHAS TUCIIEPCHSI.

5. Oﬁpa3OBaTe.]'[bHLIe TEXHOJOIMH, B TOM YUC/I€ TCXHOJOIMM IJECKTPOHHOI'O Oﬁy‘leHI/Iﬂ H
AUCTAHIIMOHHbIC 06pa3OBaTe.111>H1)1e TEXHOJOTUH, HCII0JbB3YyEMbIC IIPH OCYIIECTBJICHUU
06p330B3T€J’IbHOF0 nmpounecca mo JTMCuUMIlInHe

B nporiecce 00ydeHus: UCTIONB3YIOTCS CIeyIoIue 00pa3oBaTeIbHbIE TEXHOJIOTHU:

BBoaHas Jekunusi — 1aeT TEpBOE LIEJIOCTHOE NPEACTaBICHHE O JUCHUIUIMHE U
OPUEHTHUPYET CTYAECHTA B CUCTEME M3YYEHUs NAHHOW JUCHMIUIMHBL. CTYAEHTHI 3HAKOMSATCA C
Ha3HAaYeHHEeM U 3aJayaMU Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YeOHBIX JUCHMIUIUH U B
cucTeMe IMOATOTOBKM B 1ejoM. Jlaercs kpaTkuii 0030p Kypca, UCTOpHS pa3BUTHS HAyKU U
MPAKTUKHU, TOCTHKEHHUS B ATOU cdepe, MMEHA U3BECTHBIX YUEHBIX, U3J1araloTcs NepCreKTHBHbBIE
HampaslieHus uccienoBaHuil. Ha 92Toil  JekIMM  BBICKAa3bIBAIOTCS  METOJUYECKHE U
OpraHU3al[MOHHbIE OCOOCHHOCTH paboThl B paMKax JaHHOW IUCHUIUIMHBI, a TakXKe JaeTcs
aHaJIu3 PEKOMEHIyeMOl y4eOHO-METOJUUECKOM IUTEepaTypHl.

AKkajeMHYecKas JIeKIHs ¢ 3JIeMEeHTaMH JeKInu-0ecebl — OCIEA0BaTEIbHOE U3II0-
JKEHUE MaTepuasa, OCYLIECTBISEMOE NPEUMYIIECTBEHHO B BUJE MOHOJOra IpenojaBaTelis.
OneMeHThl JIeKIMu-Oecenbl 00eCHeunBalOT KOHTAKT IpenojaBaTeis ¢ ayIquTopueH, 4To
MO3BOJISIET TPUBJICKATh BHUMAHUE CTYJCHTOB K HaubOoyiee BaXKHBIM TeMaM JIMCLHUIUIMHBL,
aKTUBHO BOBJEKaThb MX B Y4eOHBI NpolecCc, KOHTPOJUPOBATh TEMI H3JIOKEHHUS Y4eOHOro
MaTepuaia B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSTHS.



IIpakTnyeckoe 3aHsAITHE — 3aHATUE, MOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U
HaBBIKOB I10 3aKPEIUICHUIO ITOYYEHHBIX Ha JICKIIUY 3HAHUMH.

KoncyabTanum — BHJ y4eOHBIX 3aHSATHH, SBISIOMIMKACA OXHOW M3 (QOPM KOHTPOJIS
CaMOCTOSITENIbHOW  paboThl  cTyneHToB. Ha KoHCymbTamusx 1o mpockOe CTyIeHTOB
paccMaTpuBaIOTCS HauOoJee CIOXKHBIE MOMEHTHI NP OCBOCHHHM MaTepuayia JHCLHUIUIMHBL,
IIpernojaBaTesib OTBEYaeT Ha BOIPOCHI CTYIEHTOB, KOTOpbIE BO3HMKAIOT y HHMX B IIpolecce
CaMOCTOSITENIEHON PaOOTHI.

B nporniecce 00y4eHus: HCHOMB3YIOTCS CIEAYIONINE TEXHOIOTUN AIEKTPOHHOTO 00yUeHUs
U IUCTAaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIHHU:
DJIeKTPOHHBI y4eOHbINE Kypc «Martemarnka JJs 3KoHOMHCTOB» B LMS
DuekTponHblil yHuBepcuter Moodle SIpI'Y, B koTopom:
- TPEACTaBIEHBI 33JaHUS JUISI CaMOCTOSITENIbHOW paboThl OO0YydYaloUIMXCs 10 TeMaM
JUCLUIUIMHBI,
- OCYHIECTBJISIETCS ~ NPOBENCHUE  OTHENBHBIX  MEPOIPHATHH  TEKYIIEro  KOHTPOJIS
yCIIEBaEMOCTH CTYJIEHTOB;
- TIPEACTAaBIICHBI TEKCTHI JIEKIIUH 110 OTAEIBHBIM TEMaM JUCUUTUINHEI,
- TIpPEACTaBJICHBI PABUJIA MTPOXOXKICHHS TPOMEKYTOUHOM aTTECTAIMH M0 JUCIUTUIAHE;
- PEACTaBIE€H CIHMCOK Yy4eOHOW JMTeparypbl, PEKOMEHIYeMOW Uil  OCBOCHMS
JVICIIATUTAHEI,
- mpexacrtaBieHa HH(opManus o ¢(opMe M BpPEMEHHM MPOBEACHUS KOHCYJIbTallUH IO
JTUCHIUTUIMHE B PEKUME OHJIANH;
- mocpeAcTBOM  (opyMa  OCYHIECTBISETCS CHUHXPOHHOE U (WIM) aCHUHXPOHHOE
B3aMMOJICHCTBHE MEXIYy OOydarollMMHUCA U MPENoJaBaTeieM B paMKax HW3Yy4eHUs
JUCLUTUIMHBL.

6. [lepeyeHb JMIEH3HUOHHOTO M (MJIH) CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrpPaMMHOIO
o0ecrneyeHusi, HCHOJb3yeMOro MNMPH OCYILIECTBJEHUH 00pPa30BaTEeIbLHOIO Ipolecca Io
AUCIHHUIIMHE

B npomecce ocymecTtBieHuss  00pa3oBaTENbHOTO  Mpolecca MO JAUCIUIUIMHE
UCIIONBb3YOTCSA:

JUst GOPMHUPOBAHUSI MATEPUAJIOB JIJIsI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH W TIPOBEIACHUS
MIPOMEKYTOUHOM aTTecTaIuu, Uit GOpMUPOBAHUS METOAMUECKUX MaTePUasoOB MO IUCIUIUIMHE:

- mporpammbl Microsoft Office;

- u3aaTenbekas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMeHHBIX NPO(ecCHOHAJBHBIX 0a3 [JaHHBIX M HHQOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NPH OCYIECTBJICHUH 00Pa30BaTeIbHOIO NpoIecca 1o
AUCHHIINHE (MPU HEO0X0IMMOCTH)

B npomecce ocymectBieHus ~00pa3oBaTeNBHOrO — Tpoliecca MO  JAUCLUIUIMHE
HCITOJIB3YIOTCS:

ABToMaru3upoBaHHass ~ OuOianoTeuHo-uHpopmanuonHas cucrema «bYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOIi M  IONMOJHHUTEJbHOW Yy4eOHOIl JHMTepaTypbl, pecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «MHTepHer» (IpH HEOOXOAMMOCTH),
peKOMeHAyeMbIX /1Jisl OCBOCHHS JMCIHIJIUHbI


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

1. a) ocHoBHasi JmTeparypa OOwmWMiI Kypc BbICHICH MaTEeMaTUKH JUISI 3KOHOMHCTOB:
yaeOHMK 11 By30B / o pen. B.M. Epmakosa. — M.: UIHOPA — M, 2006. — 656 c. —
(Beicuiee oOpazoBanue).

2.COOpHHEK 3a/1a4 1O BBICIIEH MaTeMaTHKe JJIsi YKOHOMHUCTOB: Y4eOHOE MOCoOue / oI pel.
B.U. EpmakoBa. — M.: UHOPA — M, 2006. — 656 c. — (Bsiciiee oOpazoBanue).
3. becryxepa JLII. Jluneiinas anreOpa: mpaktukym /JLII. Becryxesa, H.JI. Maiiopoga.

Spocn. I'oc. Yu-T um. ILT". Jlemunona.- fApocnasis: Apl'Y, 2011. — 56 c.

4. UccnenoBanue ¢GyHKIMA u mocTpoeHue rpapukoB. Meroa.ykazanus /coct.JLIL.
becryxesa, E.B Hukynuna, U.P. OBcsannukoBa. Spoci. ['oc. YH-1. — Spocnasns, Apl'Y,
2007 .- 28c.

5. Iloctpoenne smmupuyeckux GyHkiuil. MeTtoaudeckue ykazaHus. MeToJ.yka3zaHus
/coct.JLII. BecryxeBa, W.P. OBcsuumukoBa. Spocn. 'oc. YH-T. — Spocnasis, SApl'Y,
2001- 15c.

6. becryxkesa JL.IL., MaitopoBa H.JI. Teopus BeposiTHOCTEH U MaTeMaTHUECKasi CTATUCTUKA.
[Tpaktukym. Y. 1: npaktukym /coct. JL.IL. bectyxesa, H.JI. MaiiopoBa; fpoci. ['oc. VH-
T uM. [LI. lemunona. — Spocnasns: Apl'Y, 2012. — 48 c.

0) 10MOTHUTeIbHAS JTUTepaTypa:

7. Belcuias MateMaTuKa s 5KOHOMHYECKOro OakanaBpuara B 3 4.: y4eOHHUK U NMPAKTUKYM
JU1s akagemudeckoro Oakamaspuara / mon pen. H. Il Kpemepa. — 5-e u3z., mepepad. u
gon. — M.: UzparensctBo IOpaiit, 2017. — 276 c¢. — (Cepus : baxkanasp.
Axanemuueckuii Kypc). Pexxum mocryma: www.biblio-online.ru/book/FA102CC2-D5ED-
4284-A586-33ECBIS7EFOE

8. Kpemep, H. 1. Jluneiinas anreOpa: y4eOHWK W TPAaKTUKyM JUIS aKaJIE€MHUYECKOTO

6akanaspuata / H. L. Kpemep, M. H. ®punman. — 2-e usz., ucnp. u jgomn. — M.:

WznatenbcrBo Opaiit, 2018. — 309 c. — (Cepusi: bakanaBp. AkagemMuueckuii Kypc).
Pexum JOCTYTIA: www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-
625FC196408E

9. T'meun, B. b. Maremaruka. [lpaktukym: ydeOHOe mocoOme s OakajgaBpuara u
maructpatypsl / B. b. I'ucun, H. I1I. Kpemep. — M: U3znarensctBo IOpaiir, 2018. — 204
c. — (Cepusa: bakanaBp u Maructp. Akagemuueckuii kypc). Pexum nocryna

:www.biblio-online.ru/book/A061634A-0AFA-40F4-84D0-DE148D11C108

10. Manyrun, B. A. Jluneiinas anrebpa 11 5)KOHOMUCTOB. Y Y€OHUK, IPAKTUKYM U COOPHUK

3amad: s akagemMudeckoro OakanmaBpuara / B. A. Manyrun, 5. A. Pommnaa. — M.:


http://www.biblio-online.ru/book/FA102CC2-D5ED-4284-A586-33ECB957EF0E
http://www.biblio-online.ru/book/FA102CC2-D5ED-4284-A586-33ECB957EF0E
http://www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E
http://www.biblio-online.ru/book/B8B7FE48-028E-4707-BCDB-625FC196408E
http://www.biblio-online.ru/book/A061634A-0AFA-40F4-84D0-DE148D11C108

NznarensctBO FOpaiit, 2018. — 478 ¢. — (Cepus: bakanaBp. AkameMuueckuii Kype). —
ISBN 978-5-534-02976-5 Pexum noctyma :www.biblio-online.ru/book/DBB48D25-
BD07-4CCC-B306-A3C8338A6F8A.

11. Kpacc, M. C. MaTtemMaTika B SJKOHOMHKE: MaTeMAaTUHYECKUE METOJIbI M MOJICIIH: y4eOHUK
s 6akanaBpoB / M. C. Kpacc, b. I1. Uynpseinos ; nox pen. M. C. Kpacca. — 2-¢ u3g.,
uctp. u gon. — M.: UznarensctBo FOpaiit, 2017. — 541 ¢. — (Cepus : bakanasp.
Axanemuueckuii Kypc). Pexxum mocryna :www.biblio-online.ru/book/E8366C4C-F708-
41C5-AC24-3EOCCCOF4ET5.

12. TTamuii, Y. A. JluHeitHOEe mporpaMMUpOBaHUE: ydeOHOE MOCOOMe /I aKaJIeMHYECKOTO
OakamaBpuara / U. A. Ilanmit. — 2-e u3x., ucnp. u gom. — M. : U3natensctBo FOpalir,
2018. — 175 c. — (Cepust: bakamaBp. Axkanmemuueckuii Kypc). Pexum mocryma:

www.biblio-online.ru/book/327FEF01-D1E7-41D5-BF05-4DB367826557

13.I'mypman, B. E. Teopus BeposTHOCTEHl M MaTeMaTWdeckas CTaTHCTHKA: YYEOHUK ISt
npukinaanoro OakamaBpuata / B. E. I'mypman. — 12-e m3g. — M. : H3marenscTBO
FOpaiir, 2018. — 479 c. — (Cepus: bakanaBp. I[IpuknagHoit kypc). Pexum mgocryna:
www.biblio-online.ru/book/636B8B1D-1DD9-4ABE-845B-2E048D04ED84.

14. T'mypman, B. E. PyKoBOJACTBO K peIIEHHIO 3ajad IO TEOPUU BEpPOSTHOCTEH U
MaTeMaTU4YeCKON CTaTHCTHKE: ydeOHOe mocooue /il pukiagHoro 6akanaspuata / B. E.
I'mypman. — 11-e uza., nepepad. u gon. — M.:MU3natensctBo IOpaiit, 2018. — 404 c.
—  (Cepus:bakanaBp. IlpuxmagHoit  kypc). Pexum  nmocryma:  www.biblio-

online.ru/book/AC41B7DD-F936-4105-9511-9BD045A42CFD.

9. MatepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs [JIsl OCylLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AUCHHUILINHE

MarepuanbHO-TeXHHUECKas 0a3a, HeoOXoAUMas ISl OCYIIECTBIEHUSI 00pa30BaTEIHLHOIO
mpolecca 1o AUCUUIUIMHE BKIIIOYAeT B CBOW COCTaB ClielUalbHbIE TOMEIICHHUS:

- yueOHble ayTUTOPHUHU ISl IPOBEICHHS 3aHATUH JIEKITUOHHOTO THIIA;

- yueOHBbIE ayIUTOPUH AJIsl IPOBEACHUS MPAKTUYECKUX 3aHITHI (CEMHUHAPOB);

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYIbTAIIUMN;

- yueOHBIE ayAUTOPUU JUISI TPOBEACHMUSI TEKYIIEr0o KOHTPOJSI M TMPOMEXYTOUHOU
aTTecTaluu;

- IOMEIIEHHUS ISl CaMOCTOSITEbHON paboThI;

- IOMEUICHUsT IS XpaHeHHs U TNPO(UIAKTUYECKOTO OOCITYKUBaHUS TEXHUYECKUX
CpencTB OOy4EHHS.

CrnennanbHble TOMEIIEHHUST YKOMIUIEKTOBAHBI CPEACTBAMU OOYYEHHS, CIYKAIIUMHU JUIS
MIpEACTABICHUS yueOHOW HHpOpMAIHK OOJBIIION ayTUTOPHH.

[TomerieHust A7 CaMOCTOSITETLHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIIOUEHHS K ceTu «VIHTepHeT» M obecredeHueM JI0CTyma K
3IIEKTPOHHOM HH(popMaIoHHO-00pa3oBaTensHOU cpene SAplY.


http://www.biblio-online.ru/book/DBB48D25-BD07-4CCC-B306-A3C8338A6F8A
http://www.biblio-online.ru/book/DBB48D25-BD07-4CCC-B306-A3C8338A6F8A
http://www.biblio-online.ru/book/E8366C4C-F708-41C5-AC24-3E0CCC0F4E75
http://www.biblio-online.ru/book/E8366C4C-F708-41C5-AC24-3E0CCC0F4E75
http://www.biblio-online.ru/book/327FEF01-D1E7-41D5-BF05-4DB367826557
http://www.biblio-online.ru/book/636B8B1D-1DD9-4ABE-845B-2E048D04ED84

ABTOp:

HoteHT kadenpsr
MareMaTuueckoro MOJeIUPOBAHUS -
KaH.Iexn JH. H.JI.MaitopoBa

O0JIHCHOCHIb, VYeHAsl CIenetb noonucs H.0. Gamunus



IIpunoxenne Ne 1 k paGoueii nporpaMme AUCHUILINHBI
«MartemaTuka /sl IKOHOMHCTOB»

DoH/I OLIEHOYHBIX CPEACTB
JJIS1 MPOBe/IeHUsI TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTEeCTAIUM CTY/IeHTOB
o JUCHHUIIJINHE

1. TunoBble KOHTPOJILHBbIE 32IaHNUSI UJIH MHbIE MATEPHAJIbI,
Heo0X0aUMBblIe J1JISl OLleHKH 3HAHUI, yMEHU i, HABBIKOB M (WJIH) ONBITA /1A TeJIbHOCTH,
XapakTepu3youmx 3Tanbl GopMupoBaHus KOMIETEHIIUI

11 KOHTpOJIbeIe 3alaHUA U HHbIC MaTEpHUaJIbl,
HCIOJBb3yEeMbI€ B IIpolecce Telcymeﬁ aTrrecranumu

Tema. BekTopHasi ajreopa. YpaBHeHusi NPAMOM U IJIOCKOCTH.
3apaum.

Jansl Toukn A4,(—1,2,5), A,(—2,0,3), A5(3,1,2), A,(7,—1,2).
1.Haiitu ypaBHeHue miaockocty Ay A5, Az .
2. Haiitu ypaBHeHue nipsiMoi A,, Az.

3. Haiitn ypaBHEHUE IIIOCKOCTH, TIPOXOIAIICH Yepe3 TOUKY A4 MepPIeHIUKYISPHO MPSIMOI
A, Az,

Haittu yron Mexay 3Toi MIOCKOCTBIO M TIOCKOCThIO A1 A5, A3.

4. Haiitu ypaBHEHHUE NPSAMOIL, MPOX0oaALIeH uepe3 TOUKy A, nepneHAuKyIIpHO
mII0CKOCTHA 1 A5, A5.

OTBETHI:
1. 4x — 11y +9z — 19 = 0;

2 x+2 y  z—3
5 1 -1’

3. 5x+y—2z—32=0 ;—r

x—7 _y+1 z—-2

4 -11 9
Jansl Toukn A,(—1,2,5), A,(—2,0,3), A5(3,1,2), A,(7,—1,2).
1.Haiitu ypaBHeHUE TII0CKOCTH A1 A5, A4 .

2. Halitu ypaBHeHue nipsiMond A, A,.

3. HaiiTu ypaBHEHHE TIIOCKOCTH, MPOXOIAIIEH yepe3 TOUKY A NEePIEeHIUKYIISIPHO NPSIMOI
A5, Ay HaliT yros Mexay 3TOM IJIOCKOCThIO U THIOCKOCThIOA 1 A5, Ay .



4. HaiiTn ypaBHEHUE NMPAMOM, IPOXOIALIEH Yepe3 TOUKY A, MepneHIuKyIIpHO
IUIOCKOCTHA 1 A5, A 4.

OTBETHI:
l. y—z+3=0;

x+2 v z—3,
2. — ==—=—;
9 -1 -1

3. 9x—y—z+16 = 0; ;—r;

x+1 y—2 Z—5
4, T =22
0 1 -2

KonrpoabHas padora Nel (TUIIOBbIEe BAPHAHTHI).

Bapuanr 1.

1. Haiitu ypaBHEHHUE IJIOCKOCTHU 0., KOTOPAst IPOXOAUT Yepe3 TOUKU

A(-1,1,—3) B(2,—-1,-1) C(-2,-51)

2. Haiitu ypaBHeHHe TpsiMOii L, KOTOpasi MPOXOIMT Yepe3 TOUKY D(-2,-3,-2) nep-
NEHUKYJISPHO IIIOCKOCTH 0.

3. Haiitu Touky nepeceuenus npsimoii L ¢ mnockocteio x + 2y —z +5 =0
Haiitn npsiMytro, poXoAsIIyro 4Yepe3 TOUKU A(-1L1-3) 4 B(2,-1 -1

5. Haiitu yron mexay 3Toii nmpsMoii u npsimoii L.

OTBETHI:

1.2x — 7y — 10z — 21 = 0;
x+2  y+3 _ z+2,

2. = ;
2 -7 —10
3.(—3;05;3)
x+1  y-1  z+3
3 -2 2
s
5—
2
Bapmuanr 2.

1. Haiitu ypaBHEHUE IJIOCKOCTHU 0, KOTOPas IPOXOIUT Yepe3 TOUKU
A(—2,1,3) B(3,4,-1) C(2,—-4,5)
2. Haiitn ypaBHeHue npsiMoii L, koTopast mpoXoauT uepe3 TOUKy
D(-1-3,2) NEPIEHIUKYIISPHO MJIOCKOCTH (.
3. Haiitu TouKy nepeceueHus npsiMoit L ¢ miuockocteio 2x —y + z + 3 =0
4. Haiitu npsMyr0, IPOXOISAIIYIO Yepe3 TOUKH A(=2,1,3) 4 BB 4, -1
5. Haiitu yron Mexay 3Toi npsaMoi u npsimoii L.
OTBeTsI:
1. 14x + 26y + 37z — 109 = 0;
x+1  y+3  z-2,
14 26 37’

41 48
3.(-55 -7 2);




4;74:'+.2 _y-1 _z—3,
5 3 -4’

T
5.
2

Kputepuii orilennBanus.

Kaxnas 3agmaua onenuBaercsa Tpems Oamtamu. Tpu Oamia cTaBUTCS, €cClU 3ajavya
MOJIHOCTBIO pemieHa. JIBa Oayuia CTaBUTCS, €CIM CTYIASHT 3HAeT (QOpMyJy WM alrOpUTM
pelleHus: 3a/1a4yd, yMeeT WX NPUMEHATh, HO JENaeT BbIUMCIUTENbHBIe omuOku. Opun Oamn
CTaBUTCS, €CIU CTYJEHT 3HaeT (GOpMYITy WIM QITOPUTM DEHICHUS 3aJadd, HO HE yMEeT UX
npuMeHsTh. Hollb 6a/ioB — eciiu He 3HaeT (hOpMYITy WIIM QITOPUTM PEIICHUS 3a/1a4H.
MakcuMaabHO BO3MOYKHOE YMCIIO HaOpaHHBIX 0amwioB — 15. OneHka «0TIM9HO» cTaBHUTCA 3a 14
- 15 6amnoB. Ouenka «xopomo» craButcs 3a 11 - 13 G6amioB. OueHka «ymI0BIETBOPUTEIHEHOY
ctaButcs 3a 7 - 10 GamnoB. OueHka «HEYIOBIETBOPUTENIHHO» cTaBUTCs 3a 0 - 6 Oaos.

Tema. Cucremsl JInHelHbIX ajredopandeckux ypapuenui (CJIY).
3apaum.

1. Pemuts CJIY meronom Xopaana-I'aycca.

o5X, +12X, +5X; +3x, =10, X =X, —3X%;, —4X, =1,
194X +3X, + X, +3X, =2, 2 92X —2X, + 2%, +3X, =2,
11x, +11x, +4x, +8x, =8. —X, + X, —13%, —18x, =-1.
X, — X, +3X%; + X, =6, X, 43X, —3X, =2,
3. X, +5X, = 7TX; — X, =8, 4. 94X +4x, —4x, =5,
X, +8X, —18x%; —5X, = 6. =X, —5X, + 7%, =-1.
3%, +2X, + X3 —6X%, =0, 3% +2X, + X, — X, =4,
5. 94X =X, =X, —4x%, =0, 6..1 2%, +5X, +3X%; +2X, =—1,
X, +4X, +3%X; — 2%, =0. 3X, +4X, + 2%, + X, = 2.
OTBeTHI:

1. X =(xy; —5x; — 4x4; 11x; + 9%, + 2; x4), X1, X4€R;
X =(x; —0.125x4 + 1; x5; 1.375x4;x4), X2, X4€R;

0;

(0.875;1.25;0.875);

X = (xq; 8xy; —10x4; 1.5x4), x1€R;

X =(x; 3—2xy;—4+2x;; —2+x,), x,:€R.

ohkw N

2. Haiitu nBa onopHseix pemenus CJIV.

1 {le—xz-l-x;; =2 5 {5x1+x2—2x¢:7
" bxy —5x,+x,=05 ' X, +x3+x3=3
OTBeTHI.

1. X =(0:0;2:5), X:(g; 0;0;1).



2. X=1(0;7;:3;0), X =1(0;13; 0;3).

KonTpoabsHnas padora Ne 2 (TunoBble BApDUAHTHI).
Bapuanr 1.
1. Haiitu o6miee pemenue CJIY u 01HO U3 YaCTHBIX PEIICHUM.

3%, + X, =5X%, + 7X, =3,
=X, +2X, + X + X, =—2.

2. Haiitu nBa onopHsix pemenus CJIV:
2X, + X, —2X, =5,
=X + X+ X, =2.
OTBETHI:
1. X =(5.5x, + 6x4 + 3.5; x3; 3.5x, + 5x, + 1.5;x,),  xp,x,€R
X =(3.5;0;1.5;0)
2. X=(0:;0:5:2); X=1(0:9;2:0).

Bapuanr 2.
1. Haiitu o6miee pemenue CJIY u 0THO U3 YaCTHBIX PEIICHUA.

2X + X, —=5X; +2X, =1,
=X +2X, + X, — X, =—1.

2. Haiitu nBa onopHsIx pemenus CJIV:

2% + X, = X3 =5,
2X, —TX, +x, =1.
OTBETHI:
1 2 5 5
1. X:(Exz—x4—§;xz;gxz—g;x4), X5, X4€R
X—( 2 0 > 0)
— 31 r 3!

2. X=(0;5;0;2), X=1(1;3;0;0)

Kpurepuii oneHnBaHus.

Kaxnmas 3amaua oneHmBaeTcss aBymsi Oamwrtamu. J[Ba Oaina cTaBHTCS, €ClIM 3ajada

IMMOJIHOCTBIO PCIICHA. O)II/IHa Oamna CTaBUTC, €CJIIM CTYACHT 3HACT AJITOPUTM PCIICHHUA 3aJlaydu,

yYMEEeT ero MpUMEHsTh, HO JieJaeT BhIYUCIUTENbHbIE omMOku. Honb OamnoB — eciau He 3HaeT

AJITOPUTM PCIICHUA 3ada4U.

MakcuManbHO BO3MOXKHOE YHCIIO Ha6paHHLIX oaioB — 4. OI.[CHI(a «OTJIUYHO» CTaBUTCs
3a 4 Oamia. OI_[CHKa «XOpouIo» CTaBHUTCHA 3a 3 Gama. OI_ICHKa «YHOBJICTBOPUTCIIBHO» CTaBUTCA

3a 2 6ayuta. OLeHKa «HEeyIOBJIETBOPUTEIbHO» cTaBuTcs 3a 0 - 1 GansoB

Tema. OnpeneanTen U MATPUIIBL.
3agaun.



1. BBIYUCTUTH ONPEACTUTENh: a) PAa3I0KHUB €ro MO JIEMEHTaM KaKoi-1100 cTpoku; 0)
PAas3JIoKUB €ro 0 3JIEMEHTaM KaKoro-Jinbo cTosida; B) MOIY4YUB IPEJBAPUTEIIBHO B KaKOM-
1100 CTPOKE WM CTOJIOLE HYIN.

1 2 3 4 2 1 5 1
1 0 2 5 9 2 3 2 1 2
10 0 3 717711 2 3 —4
-2 -4 -6 0 11 5 1

Otsetnl: 1. 48; 2. 54

2. Haiitu maTpuily, oOpaTHYIO K MaTpHIIe.

B 2 —4 1
L= (e a-(i s i)

OTBETHI:

2 -3 -7
1471 = 0.2(_13 i) 2,471 = 0.125 (—z 1 5 )
4 2 6

3. Nanwr matpunbslA, B, C.Haiitu Te u3 npousseacaunitAB, BA, AC, CA, BC, CB, kotopsie
AMEIOT CMBICII.

a= (11 3B=(0 _l)C:(—G1 2 0 g)

2 0 2 1 1 1 2 1 o0
OTBETHI: 5

— — 4 9 0
BA = 32 —Dl 52); At = (2 4 60)

4. Inst matpuiibl A HalTH BCE EPECTAHOBOYHBIE ¢ HEN MaTpullsl B,

(2 1
A= (—1 3)
a b

OrtBer: (—b at b),a,b € R.

5. Pettuts CJIY nByms criocoGamu: o npasmity Kpamepa u ¢ momonibo oOpaTHON MaTpHLIbI
le—xz‘l‘x:;:—?}, 3xl+xZ+x3:3,
xy; +5x; —x3 =8, 5x1 —x3 +x3 =09,
2x1+x; —x3 = —1 X1+ xp —4x; = —9.

Oteer: X =(—1;2;1) Otset: X = (1;-2;2)
KourpoabHnas padora Ne3 (TUnoBbIe BAPHAHTHI)
Bapmuanr 1

0 5 -1 -5
1. Haiitu MaTpuily, KOTOPYIO HY>KHO IpUOaBUTh K| 2 8 O 8 |,4ToOBI HOTYyYUTH

i -7 1 2
eAMHUYHYIO MATPHILY.



2 4 -1
2. BBIYHCIIATD ONPEACIUTENb |* 32
3 1 -2
3 2 2 2
2 3 2 2
3. BbruncnuTh onpenenuTens | o 3 2.
2 2 2 3
0o -1
4 1 -1 2
4 2
4. Haiitu npousBecHUE MaTPHUII 71 -3 0 3
0 o -2
-1 O
3 -4 5
5. Haiitu matpuily oOpaTHyIo K MaTpuiie 2 -3 1\
3 -5 -1
6. Pemmmre CJIY aByms crmocobamu: mo mpaBmwiy Kpamepa W ¢ TOMOIIBIO OOpaTHOM
MaTpPHUIIbI
xl—x2+X3:—2,

xl +xZ_X3:4,
xl‘l‘sz +X3:4.

OTBETHI:
4 -4 -1 -6
0 -4 1 5 0 -5 -8 29 -11
1. _2 -8 1 -8 2. 66 3.9 4.|\-2 -—-14) 5. (—5 18 -7
-1 7 -1 - 6 2 1 -3 1
6. X =(1;2;-1)
Bapuanr 2.
-8 0 1 2 3
1.Haiitu marpuily, KOTOpyH HYKHO NpHOaBUTH K 4 -1.0 2 5 , 4TOOBI TOJYYUTH
3 -1 2 2 4

3 5 1 -1 1
4 -1 1 -5 9
-3 1 -2 -2 6
4 7 1
2. Borunciuts onpenenmurens 2 3 4
8 1 3
3 -3 -2 -5
2 5 4 6
3. BBIYMCIUTE ONPEAETNTEND |5 5 8 7
4 4 5 6

2 1 -1 2 3
4. HaiitTn mpou3BeieHUE MaTPHII 1 21lo 1 -1/



2 5 7

5. Haittu Matpuity oGpaTHyto kK Mmatpune | © 3 4
5 -2 -3

6.Pemmute CJIY nByms criocobamu: o npaBuity Kpamepa u ¢ momMoibro oOpaTHOW MaTpHUIlbI

Xl — .1’2 + 2.{3 = _1,
.1’1 + .Xz — XS = 2,
2.?(1 +XZ +.X3 = 5

12 5 0 -3 -2

-2 5 5
Omsers:: 1. | O O 1 =7 4| 2°.238 3. 90 4. [1 0 _5j 5.
-6 2 —4 —4 2
1 -1 1

—-38 41 -34
27 —-29 24

Kpurepuii oneHuBaHus.

Kaxnas 3amaua oueHuBaercs Tpems Oamnamu. B miectom 3agaHuu KaKIbld Croco0
pelieHus oueHuBaeTcs Tpems 6aamu. Tpu Oasia cTaBUTCA, €CIU 3a/1a4a MOJIHOCTHIO pPElIeHa.
JIBa Gamia cTaBUTCS, €CJIM CTYJEHT 3HAET AJITOPUTM pEIICHUS 33/1a4, YMEET ero MPUMEHSTH,
HO JIelaeT BBIYMUCIUTENbHbIe OmMOKU. OnuH Oaml CTaBUTCS, €CIM CTYACHT 3HAET alIrOPUTM
pelleHuss 3aJayd, HO HE yMeeT ero MpUMeHsITb. Homb OamnoB — eciau He 3HaeT alropuTM
peIIeHus 3a/1a9H.

MakcruMaabHO BO3MOXKHOE YHCII0 HaOpaHHbIX 0aiioB — 21. OneHka «oTJIMYHO» cTaBUTCA 3a 19-
21 6ammoB. OreHka «xopomio» cTaBuTcs 3a 15 - 18 6amioB. OleHKa «yAOBIETBOPUTEIHHOY
craButcs 3a 9 - 14 6amoB. OneHka «HEyA0BIETBOPUTENBHO» cTaBUTCs 3a () - 8 Gaios.

Tema. J1eMeHThI JINHEHHOr0 NPOrPaMMHPOBAHMNS.
3agaun.
1./lannble 3amaun 3anucath B Tabmuiy. [locTpouTh MareMaTHYeCKyl0 MOJEINb 3a/adyH.

Pemuts 3a1auy rpadguueckuM METOIOM.

a) @abpuka BBITYCKAET JIBa BUJA KPAaCOK: JJIsl HAPYKHBIX U BHYTPEHHUX padoT. [lnsg ux
IIPOU3BOJCTBA MCIOJIb3yeTCs J1Ba BHAA Cbipbsi A u B. 3amac celppsd BHIa A 6 TOHH B CYTKH,
coipbst B 8 ToHH B cyTku. Ha npou3BocTBO | TOHHBI Kpacku il HApY>KHBIX pabOT pacxoyercs
| enuHuna celpps BUIa A 1 2 eAMHULIBI CBIPBS BUJa B, a Ha mpon3BOACTBO 1 TOHHBI KpAacKH JUIst
BHYTPEHHUX pabOT pacxoayercs 2 eIUHMIBI Chiphs BUAa A M lenuHuma celpbs BHIa B.
N3yueHune pplHKa cObITa MOKa3ajo, YTO CYTOUHBIA CIPOC Ha KPacKy s BHYTPEHHHX paloT
HUKOI'JIa HE TPEBBIIIAET CIpOca Ha KpacKy JUisl BHEIIHUX paboT Oosblile, yeM Ha 1 TOHHY.
Kpome Toro ycraHoBi€HO, UTO CIIPOC Ha KPAcKy JAJisi BHYTPEHHUX paObOT HUKOTIa HE MPEBbIIIAeT
2 ToHH B cyTKU. ONTOBbIE LIEHBI OAHOW TOHHBI KpacKH paBHBL: 3 ThIC. pyO. AN KpacKu AJis
HapyXHbIX paboT; 2 Teic. pyO. AN Kpacku AJii BHYTPEHHUX paboT. YCTaHOBUTH, Kakoe
KOJIMYECTBO KPACKH KakKJI0T0 BUAA HAJI0 MIPOU3BOIUTH, YTOOBI I0XO/ OT pealn3aliy MPOoTyKIUN
OBLIT MAKCHUMAITbHBIM.

6)Pupma mo nepepaboTke KapTrodens MPOU3BOIUT TPH BUAA NPOAYKIUH: JIOJIBKH,
KyOUKH M XJIOIbS. AHalU3 3arpy’KeHHOCTH OOOpYJOBaHUS M CIIPOCa Ha PHIHKE MOKa3bIBACT
BO3MOXXHOCTh TpoW3BecTH W CObITh A0 1,8 T momek, 1,2 T kyOukoB u 2,4 T XIJIOMBEB.
HeoOxomumerii s nepepaboTku kapTodenb ¢upma 3akynaer y ABYX MOCTaBmUKOB. M3 1 T



Kkaproders nepBoro nocrapmuka noxyqaercs 0,2 T gonex, 0.2 T kyoukos u 0.3 T xjomnses. U3 1
T KapTodenst Broporo nocrasumka noiaydaercs 0,3 T monek, 0.1 T kyOoukoB u 0.3 T XJIOmIbEB.
Jloxoz oT peanu3anuu roToBOM MPOAYKLIUHU, KOTOPbIE MOXHO IOJYYUTh U3 OJHOU T KapTodens
Ka)KJ0ro0 INOCTaBIMKA COCTaBIsAeTO 5 1.€. Uid MEepBOro IMOCTaBIIMKA W 6 jA.e. 118 BTOPOTrO
nocraBimyka. Kakoe konmudyectBo kKaprodens HaZo NpUOPECTH y KaXKAOTO MOCTaBIIMKA, YTOOBI
o0ecreunTh MaKCUMalbHYIO NpUOBUIL OT pealu3alli TOTOBOW NPOAYKLUHUHU C YYETOM
BO3MOXXHOCTH €€ COBbITa.

10 4 38
Otser: a) X = (?’E)’ Frax = ey 0) X = (4.5;3), Enax = 40.5;
2. Pemuts 3JII1 rpadguueckum METOOM.
F=x; + x; (max)F = x; + x, (min) F=x; — x5 (Mmax)
—x; +2x, = 4 X1+ 2x, =4
5x; + 2x, = 10 2x,+ %, 2 4 3%+ 2%, 2 6
3x1 — sz = —7
4x, — 3x, =12 X, —x; = —4 2 Ar, <8
7%, + 4x, < 28 X1 +x,<6 xl_,}x%—
x; =0 X120 1=
x; =20
X, =0 x; 20 z
OTBETHI.
20 28 16 4 4 g
X = (?;?), Foax =5 X= (E;E)' EFiin =3 33/la4a Hepa3pelluMa
F= X — 3X2(m|n) F= X — xZ(maX) F= X — .2-X2(m|n)
X, — 2%, =2 x;+x, =5 —4x; + 5x, = 20
X+ 2%, =23 |x3—x=1 3x;—x, =12
x1+2x2‘=_:6 xl‘l‘xZ:_:’l le+x2:_='1ﬂ
x1—% =0 Xy =2 xy =8
x1=0 x3=0 xy=0
x5 =0 x5 =0 xy =0

X =(2;2), Fin = —4; X=02-41-2), A€ J0,1] X =(5;8), Fin = —11;
Fnax =1

3. 3anmcarh TpaHCHOPTHYIO 3aAa4uy B Tabnuiry. [locTpouTs ee MaTemMaTuueckyro Mojaens. Haiitu
MEPBOHAYAIIBHOE PACIPENICICHHE MOCTAaBOK M BBIYHMCIHTH CTOMMOCTH IEPEBO3KU MO 3TOMY
maany. IlepediTn mo UMKy K APYroMy pacupeAesieHUuI0 MOCTaBOK M BBIYMCIHTH CTOMMOCTH
MIEPEBO3KH 110 3TOMY IIJIaHY.

2 3 4 3
a)A=(180 60 80), B=(120 40 60 80), C=(5 3 1 2)
2 1 4 2

2
8

~1 W
W o
~1 BN
ra =
S

0) A=(140 180 160), B=(60 70 120 130 100), C:(

O



2 Cniucok BONpocoB U (WJIN) 3aIaHUii VISl IPOBeeHUsI TPOMEKYTOYHOM aTTecTaluu

10.

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

BOHPOCLI K 3a49€Ty

Bexkropsel. OnpeneneHne 0OCHOBHBIX MOHATHHI. Oriepaliii HajJl BEKTOpaMHu.
[IpssMoyrosnbHas cucTeMa KOOPJAMHAT HA IJIOCKOCTH M B IpocTpaHcTBe. Onepanuu
HaJl BEKTOpaMH B KOOPAUHATHOU popme.

Crioco0bI 3a1aHUs IPSIMOM HA TUIOCKOCTH U B IPOCTPAHCTBE.

Kanonnueckoe ypaBHEHHE MIPSMOI, 00IIIee ypaBHEHHUE NIPSIMOM, YypaBHEHHE TIPSMOK €
YII0BBIM KOA(PGUIIUEHTOM, MYYOK MPSMBIX.

VYron Mexay NpsSMbIMU. Y CIIOBHE MEPIIECHIUKYISIPHOCTH MPSAMBIX.

Crioco6s1 3a1anus miockoctu. O01miee ypaBHEHUE TIIOCKOCTH.

Jlunelinble ypaBHEHUs M CUCTEMBbI JIMHEWHBIX ypaBHEHUH. OmnpeneneHre 0CHOBHBIX
ITOHSATUM.

PaBHocmiibHBIEC TTpE0Opa30BaHMS CUCTEMbI TUHEHHBIX YPaBHEHUH.

Pemenue cucreMbl NTMHEWHBIX ypaBHEHUMM MetonoM ['aycca m meroaom JKoppaHna-
I'aycca.

bazuchrlie u OIIOPHBIC PCHICHUA CUCTCMBI JIMHEWHBIX ypaBHeHHfI.

Onpenenenue npocrpanctea R".

JIuHeitHast 3aBUCUMOCTD U HE3aBUCUMOCTh BEKTOPOB.
Basuc npoctpanctea R"

HekoTopble reoMeTpHYecKkne 0OBEKTHI B pocTpancTe R,

[TonsiTe MaTpULIBI M JENCTBUS C MaTPULIAMH.

[TonsiTue onpenenurens Matpuilbl. CBOMCTBA olpenenuTeneit

OO6parHas maTpuIia.

ITpaBuiio Kpamepa.

3aaya JIaHUPOBAHUS IPOU3BOCTBA.

ITocTaHoBKa 3aauM JIMHEWMHOTO NPOrpaMMHUpOBaHMsS. OCHOBHBIE NOHATHUS MU HX
ONpEIETICHUS.

['paduueckoe perieHne 3a1a4u JMHEHHOTO TPOTPaMMHUPOBAHHUSL.

Pemrenue 3a1a4n CUMILIEKC-METO/IOM € TpapUUECKON MILTIOCTPAIHEH.

AJNTOPUTM CUMITJIEKC-METO/IA.

ITocTaHOBKa TpaHCHIOPTHOM 3a/1a4i. OCHOBHBIE ITOHATHS U UX OIPEICIICHMUS.
IlepBoHavanbHOE pacnpeneaeHue nocTaBok. Ilepexon or oAHON ITOCTaBKU K APYrou

10 LHUKILY.



IIpumepsbl 3a1aHUi MUCHbMEHHOI0 3a4eTa:

1 Bapuanr.

1. IlepeuncanTs Bce criocoObI 3a1aHus MPAMON Ha INIOCKOCTU U HAIIUCATh
COOTBETCTBYIOIIUC YPaBHEHHUS.

. X+1 y-2 X-1 y+2
Hatiti yromm Mexy IpsAMbIMA 1~ =~ 5 H 1 _2 -

Tlpu kakoMm 3Hauenun mpsivbie2X —3Y +5=0 y kKx+7y—-5=0

a) MapaJijiesIbHbI; 0) NepreHIUKYIIPHbI?

2. 3anucatp ganHyto CJIY B marpuuHOM BUAE.
atite onpenenenue oopaTHoit Marpuiibl. Pemuts CJIY ¢ moMoIpio o0paTHONW MaTPHILBI.

22X + X = 3,
Xq — Xp = —1A.

Pemnte CJIY no npasuiy Kpamepa.

3. Haniucars CJIY, cocTosiyro U3 2-X ypaBHEHH ¢ 4-Msl IEPEMEHHBIMH, B pPa3pelIeHHOM
Buje. 3ammcath obmiee pemenue 3toi CJIY. 3amucate oty CJIY B Tabnuiy. 3anucath
6azucHoe pemenue CJIY. Jlate onpenenenue 6azucHoro pemienus. [lepeiiti ot 3Toro
0a3ucHOro pemieHus kK apyromy. byayt nu atu pemenus onopubiMu? Jlath onpezenenue
OTNIOPHOT'O PEIICHHUS.

4. Basuc B npoctpancTeeR ?. Kakue 1Ba BeKTOpa MOIyT 00pa3oBbIBaTh OA3HC B IPOCTPAHCTBE
R??

Basuc B npoctpanctBeR? . Kakue Tpu BeKTOpa MOTYT 00pa30BbIBaTh 6a31C B MPOCTPAHCTBE
R3?

basuc B npoctpanctBeR™. Kakue BekTopa MOryT 00pa3oBbIBaTh 0a3uc B MpocTpaHcTBe R™?

5. Hana 3JII1:

f=x—X% (min)

{Xl X =2, CdopmyarposaTh 3Ty 3agady. Onucarh alropuT™ rpaduIecKoro crnocoda
XX =3 petrenus 3anaun JIII. Kakoii Bua MMeeT IOMyCTHMOE MHOXecTBO? JlaTh

X =0, X,=0. o
ONPCACIICHU JIMHUN YPOBHA IICJIICBOU (l)yHKLII/II/I N BEKTOpa - rpaavucHTa.

Haiitn pemenue 3toi 3aiaumn.

6. /lana TpaHcniopTHas 3aj1aya

i 2
A= (3.,5.2), B = (2.8) c=|2 3
1 s

CdopmynupoBath 3a1a4y; 3aMucaTh MaTEMaTHIECKYIO MOJICINIb ATOH 3aa4n. 3anucaTh
naHHbIe B Tabmuiy. HaiiTu mepBoHauanbHBIN TUIaH TOCTABOK MO METOY CEBEPO-3aMaJHOTO
yIJla ¥ CTOMMOCTB IIEPEBO3KH 110 3TOMY IUTaHy. [lepelitn k ApyroMy miany mocTaBoK IO
LHUKIIY ¥ HATH CTOUMOCTD MEPEBO3KHU 110 HOBOMY IUIaHY.

Bapmuanr 2.

1. HCpC‘-II/ICJ'II/ITB BCE CIIOCOOBI 3aaHus MIJIIOCKOCTH U HAITMCATh COOTBCTCTBYIONIIUC

yYpaBHEHHS.
Ha¥iti yron mexay miockoctssmu  2x —y+z—5=0 umw x—-5y+2z—-1=0

Jlpu kakom 3HaueHuu K psimbie3x —ky+1=0 wumw 5x—y+2=0
a) mapajvieNIbHbL, 0) MePIeHAUKYIAPHBI?



2. 3anucatp ganHyto CJIY B marpuuHOM BUE.
Hate onpenenenue odpaTHoit Matpuiibl. Permute CJIY ¢ moMorsio 00paTHONH MaTPHITBL.

22X, + X, =5,
— Xy + X = 4.

Pemuts CJIY no npasuiny Kpamepa.

3. Hanucars CJIY, cocTosinyto U3 2-X ypaBHEHUH ¢ 4-Msl IEPEMEHHBIMH, B pa3pelIEHHOM
Buje. 3amnucarh oomiee pemenue 3tor CJIY. 3ammcars 3ty CJIY B Tabnuiy. 3anucarthb
6azucnoe pemenne CJIY. Jlate onpenenenue 6asucuoro pemenus. Ilepeiitu ot aToro
OasucHoro pemieHus kK gpyromy. byayr nu 3t pemenus onopasiMu? Jlate onpezeneHue
OIIOPHOTO PEILEHMS.

4. Basuc B mpoctpancTeeR?. Kakue 1Ba BeKTOpa MOIyT 00pa3oBbIBaTh OA3HC B IPOCTPAHCTBE
R??

Basuc B mpoctpanctseR? . Kakue Tpu BekTOpa MOIyT 00pa3oBbIBaTh Oa3KC B MPOCTPAHCTBE
R3?

basuc B mpoctpancTBeR"™. Kakue BekTopa MOryT 00pa3oBbIBaTh 0a3uc B mpocTpaHcTse R™?

5. Hana 3JII1:

f =X, +3%x, (Mmax)

2%, — X, =2
X, +X, <4
X =0 x,=0

ChopmynupoBats 3Ty 3amaudy. OnucaTs alropuT™ rpaduyueckoro crnocoda peueHus 3aaaqu
JIII. Kako#i Bua umeeT 1onycTuMoe MHOKecTBO? JlaTh onpeaeneHus IMHUU YPOBHS LIEEBOM
(GyHKIIMM 1 BeKTOpa - rpafgueHTa. Haiitu pemienue 3Toi 3a1aun.

231
A=(121 B=(710,1 =
(12,18) (71013) C (127j

ChopmynupoBarh 3amady; 3amucarb MaTEMaTHYECKYIO MOJIeIb ATOM 3amayu. 3amucaTh
naHHble B Tabnuiy. HaiiTu mepBoHauanbHBIN TUTaH MOCTABOK IO METOJY CEBEPO-3aMagHOrOo
yria U CTOMMOCTh IEPEBO3KH IO 3TOMY IUIaHy. [lepeliTh kK Apyromy IUTaHY MOCTaBOK ITO
UKy U HATH CTOMMOCTh TIEPEBO3KH 110 HOBOMY ILJIaHYy.

6. Jlana TpaHCIIOpTHAs 3a/1a4a:

Tema. Teopusi npenesos.

3aga4n ISk CaMOCTOSITeIbHOM padoThI:

1.Haiitn ipenesnsr:

lim

x*—5x+6 _ 3x*+2x—1, 2x*-3x-1
m

im 1
x=2X2 —12x +20x—=-1 —x2+x+2x=1 x*—1

lim

2x3—bx+6 . 3x?+2x—-1_ 2x?2-3x-1

im im
x—o0 10x2 — 12x + 20x=cc —x*+ 2 ax—=bx?+3x+1

lim

VX+20—-4 . Vx?+4-2 2-x—-Jx+6
11m 11m
x4 xX34+64 x-0yxZ2+16—4x+-2 x2—Xx—6




3x—1

lim (x i 3)

Otsersl: 1/8;-4/3; 1/4; o 0; 2/5; 1/384; 2; 1/10; e° e° e&°

2. HaiiTu npeJiensl, NCTONb3ysl SIKBUBAJICHTHBIC OECKOHEYHO MaJbIe:
arcsinbx . e*—1 1 —cos8x

lim im im—

x=0 tg2x x—0x3+ 27xx—0 sin’x

Otsetnl: 5/2; 2/27; 32.

3. Haiftu npenensl, ncnomns3ys npasuiio Jlonurans:

. x*—T7x*+4x+2 2x*-5x+6
lim lim x* e~

im
x—1 x®—bhx + 4 x—o0 10x2 — 12x + 20 x—o
Otsersl: 7/2; 1/5; 0.

X

4. Haittn acuMnOTOTHl QYHKIHU:

y _x3—1y _x*-2x-1  _x*-2x-1 _x*-2x-1 _x*-2x-1

xZ2+4 x2—9 y y 1-x x+5

OmBerel: y =%; x=x3,y=x; x=-1,x=2, y=1, x=1;, x=-5y=x-T.

x2—x—2

CamocrosiTesibHasi pa0oTa (TUIIOBbIE BADUAHTHI).

Haiitu acumnrots rpaduka ¢ynkuuu. Haiitn Toukn nepecedenus rpaduka GpyHKIHH ¢ 0CIMU
KoopauHaT. M300pa3uTh 3T 3JIEMEHTHI UCCIIEIOBAHUS (DYHKIIMU HA YEPTEXKeE.

1 1-2x2 1-2x3 5x3
CYE T ox—3% YT 1 3x—4 3¥y=y2 9
OTBeTHBI

1. x=-3x=1y=-2 (0-2),(20520)

2. x=—4x=1y=-2x+6 (0,—0.25), (0.5%%,0)
3. x=43, y=5x (0,0).

Kpurepuii onieHuBaHMs.

Ecnu Bce 3agaHus pa60TBI BBIIIOJIHCHBI IIPABUJIBHO, TO OLCHKA paGOTbI — «OTJIHYHO».
Eciu CTYACHT BJIAJACCT aJITOPUTMOM HAXOXKIACHUSA BCPTUKAJIIBHBIX aACUMIITOT W 3HACT (bOpMy.]'IBI
JJI1 HaXOXJICHUA HAKJIOHHON aCHUMIITOTHI U IMPAaBUJIbHO BBIMIOJIHACT OJHO H3 3a)1aH1/1171, TO
CTaBUTCA OLCHKa «XOPOIIO». Ecmm CTYACHT 3HACT aJITOPUTM HAXOXIACHUSA BCPTHUKAIBbHBIX
ACUMIITOT U 3HACT (1)OpMy.]'IBI JJI1 HaXOXIACHU A HAKJIOHHOM aCUMIITOTBI, HO HU OJJHO H3 3a)IaHHﬁ
MMPaBUJIbHO HE BBIIIOJHACT, TO OLCHKA pa60TI)I — «YHOBJICTBOPUTECIIBHO). Ecmu Bce 3aaHus
pa6OTLI HC BBITIOJIHCHBI, TO OICHKA — «HCYAOBJICTBOPUTCIIBHO).

Tema. IndpepennuaibHoe HCUHCTCHUE.

3agaun.

1. Wccnenosars pyHKIUIO HA MOHOTOHHOCTB ¥ SKCTPEMYM
y=x*—2x2—5y=x*—-3x?2—9x +7
Otsersr:
VYmin = Y1) = —6; Yiuin = y(3) = —20;
Ymax = Y(0) = =5; Ymax = y(—=1) = 12;



y=XInxy=x*Inxy=x*Inx
OTBETHI:
Ymin = },(g—l) = _e_li}rmm = }T(E_O'S) = _O-Se_lf}rmm = }'(3_0'25) = —0.25¢7!

y= mey =Xe ™
OTBETHI:
VMmax — }’(E) = e_lymax = }’(1) —e 1
y = Xe*y = x%e*
OTBETHI:
Vmin — }’(_1) = —¢ 1 "min = y(O) =0
‘max — }’(_2) = 4p2

2 MWccnenosarh GyHKIHUIO Ha BHITYKJIOCTh M TOUKM Heperu6a

y=x3—3x2—-9x +7 y=x3—6x%+8x y=3x>—5x*4+3x—-2
OTBeTHI:

mep = ¥(9) = —4; mep = ¥(2) = 12; e = ¥(1) = —1;
y=x?Inx y = Xe* y=Xe™*

OTBeTHI:

Ynep = y(e™®) = —1.5¢73; mep = ¥(—2) = —2e7 %, mep = V(2) = 472,

3 MHccnenosarh (yHKIMIO M IOCTPOUTH €€ TpaduK
y=x*—13x2+36,y=x°+ 6%y =2 + 4x,

v =xlInx, y = Xe*, y:e_xz_
KonTtpoabnas padora Ned4

HccnenoBaTh PyHKIMIO U TOCTPOUTH €€ rpaduk.

1. y =—x>+x?
2 y=x"-15x*
3. y=x"-3x
4. y =x>+3x°

5 y:%x3+x2
6. ¥Y=3x"—x

7. y=—x+Xx

8. y =x%—3x

9 y:—%x3+4x



10, Y =8x° —6Xx
11. y=x"—-8x*+16
12. y=x"—-2x*+5
13.y=x"—4x*+3

14,y =x"—4x°

1 4 2
y==—X"—2X
15. 4
16. Y =x"-2x*
y=—£x“+£x3
17. 5
y=—>-x"+x°
18.
y=—=x"*+8x
19.

20.Y= x* —8x3®+16x?

Kpurepuii onieHuBaHus.

Ecnu uccnenoanue GpyHKINY BBIIOIHEHO IPABUIBLHO U IpadUK MOCTPOEH BEPHO, TO OL[EHKA
paboThel «oTnuuHO». Eciu uccnenoBanne (QyHKIMHM BBINOJHEHO MPaBHIBHO, a MPU MMOCTPOSHUH
rpaduka JIOMyIIeHbl OMMOKU, TO OLIEHKAa paboThl — «Xopouo». Ecau CTyIeHT 3HaeT aJroputMm
uccieioBaHus (YHKIMH, HO JIONYCKAeT BBIYMCIMTEIbHbIE OLIMOKH, TO OIEHKa padoThl —
«yZIOBIETBOPUTENbHO». EciM CTyaeHT He 3HaeT aIropur™, TO OLEHKa paboTel —
«HEYJOBIETBOPUTEIILHO.

Tema. UHTErpasibHOE HCYHCIICHHE.
3amauu.

1. Haiitu HUHTCrpaJibl, UCIIOJIb3YS MCTOA 3aMCHLIL HCpCMeHHOﬁ:

dx dx In® x dx
-[3x+1-[5—4xj X CIX'[x»\/ln?’x
OTBETHL:

Vinx

1 1 1
§ln|3x—|—1|+C—Eln|5—4x|+CEIn5x+C +C

- sin x :
_"cosx»\/sm xde'44dX _[x3ex4dx Ies'”xcosxdx
cos”™ X
OTBETHI:



2 . : 1 4 .
5 sinx Vsinx+C3 cos®x + €0.25e* + Ce™* + (
2. Haiitn uHTeTpabl, HCHOIB3YSI METO HHTEIPUPOBAHMUS 10 YaCTSIM:

IxsinSxdexezxdx J'xln 3xdx

OTBETHI:
—g 0053x+§ sin3x+C0.25(2x — 1)e?* + €0.25x2(2Inx —1) + C

3. Haiitu uHTETpaIIBI, UCMONIB3YS AOMOJHUTEIHHYIO TAOIUITY HHTETPAIOB:

J‘ ZJ- dx J-
V16 —4x? J 9x2 11 9x qu-xB 25

OTBETHI:

0.5 arcsin + C = 3+ Celn o 2 4 co5n|2x + VaxZ — 25| + C
. arcsmi-l- aarcstg x+ Enm—l— . n| X ++/4x — |—|—

4., BBIYUCIUTH OIPCACIICHHBIC MHTCI'PAJIbI.

j[(Z — x)%dx j(ZX —6)°dx

Otsetnr: 20.25 32/3
5. Haiitu miomans purypsl, orpanndeHnyo rpadpukamMu GyHKuuii. Crenars 4eprex.

y =5x2 + 10xy = x+2y =3x%+x+ 5y = -x+4
Ortsetnl: 231/150; 41/54;

KounTposbHasi pabora 5 (THIOBOI BapuaHT).

Haiitu HeonpeneIeHHBIC HHTETPAJTBI, BEIYUCIUTH ONPE/ICIICHHBIC HHTETPAIbL.
OTBETHI:

dx
1-[7x 13 1n|?x—1|+C

2 [~ osmaxsc
. X|n3X —0.5n"“x +

sin X 1
dx
J.cosz X cos x +C
4. [ xe~"dx —0.25e** 4+ C
2 3
5. J.mdx 0.05In135
-1

6. ] xe # dx —025(2x + 1)e™* +C



7. [ xIn7xdx 025x2(2In7x — 1) + C

+C

— |1 —
3x2 -6 6VZ x4z

I dx 1 x—2

Kpurepuii onieHuBaHus.

Kaxplii npaBuIbHO HalWJEHHBIN MHTErpajl OLEHUBAETCS B OJUH Oaml. MakCMMaabHO BO3MOXKHOE
KosmdecTBo OamioB — 8. Ecnu Habpannas cymma 0aimioB 8, To oleHKa padoThl «0TaudHO». Ecnu cymma
6aymuioB 6 WM 7, TO OLEHKa paboThl — «xopomoy». Ecian cymma 6amioB 4 uinu 5, TO oueHKa paboThl —
«ynoBierBoputenbHO». Ecnu cymma 6anos 0 — 3, To onieHKa paboOThl — «HEYTOBIECTBOPHTEIBHO.

Pacuernasi camocrositesibHasi padora 1 (TMNOBbIE BADUAHTHI).

Boruncnuth miomanas Gurypel, orpaHudeHHy0 rpadukamMu GyHkiui. CaenaTsh yepTex.

1. f(x)=x>-6x-3g(x)=—x+3 Otser: $=343/6

2. f(x)=x*-3x g(x)=-3x+4 Otser: $=32/3

3. f(x)=x*-6x+11g(x)=x+1 Orser: S=4.5

4. f(x)=x*-3x-50(x)=—x-2 Otser: $=32/3

5. f(Xx)=—x*+5x—2g(x)=—x+3 Otser: $=32/3

6. f (X) =—X* +6X g(x)= X+4 OtBer: S=4.5

7. f(X)=2X2+3X—1g(X):X+3 Otset: S=9

8. f(Xx)=—x*+3x+7 g(x)=2x+1 Otser: $=125/6

9 f (X) =-x*-8x-139 (X) =X+3 Ortser: S=4.5

10. f(x)=-x*+4x-5g(x)=—4x+2 Orger: S=36

Kpurepuii orieHuBaHus.

Ecnu mnpaBunbHO TOCTpOEH 4YepTexk, BEPHO HAMKWCAaH HHTErpan i BBIYHCICHUS
IUIONIAId M BBIYMCICHUS BBINOJHEHBI NMPABUIBHO, TO OLIEHKa paboThl — «OTau4HO». Ecnu



IIPaBWJIBHO TIOCTPOEH YEpPTEX, BEPHO HANMCaH MHTErpaj Ui BBIYMCIIECHUS IUIOLIAIU, HO IPH
BBIYUCIICHUSIX CZENaHbl OMIMOKH, TO OLEHKA PabOThl — «XOpomio». Eciau mpaBMIbHO MOCTPOCH
YepTeK, HO HEBEPHO HAIMCaH MHTETPaJl JIsl BBIYMCIEHUS IJIOAAH (HO BBIYMCIECHUS JTOBEICHBI
JI0 KOHIIa), TO OLIEHKAa padOThI — «yJOBJIETBOPUTEILHO». ECIIN HENPaBUILHO MOCTPOEH YEPTEX U
HEBEPHO HAIMCaH UHTErpa, TO OLCHKA — «HEYIOBJIETBOPUTEIILHOM.

Tema. @yHKIUH ABYX IlepEMEHHBIX.
3agaun.

1. Haiitu o6acth onpeaeneHus PyHKIUU ABYX NepeMeHHbIX. CenaTh 4epTex

z2=9—x2—y2 +In(x —v)z=,/25—x2 —y2 +In(x? —y)z=arcsin(x — y)

2. Haiity nuruM ypoBHs QYHKIMHU ABYX TepeMeHHbIX. CleaTh YepTe.
z=x*+y*z=x*—yz=2x-3y

3. Hccnenosath (1)YHKI_II/IIO ABYX IICPEMCHHBIX HA 3KCTPEMYM.

z=x*+yv?*+xy+x—vyv+1 OBer: Zppyy = 2(—=1;1) =0
z=x3+8y*—6xy+5 OTBeT: Zmip = 2(1;0.5) = 4
z =yyx —2y? —x + 14y OTBET: Zq = 2(2;4) = 26

PacuerHasi camocTosiTe/IbHasi padoTa (TUNOBOI BAPUAHT).
Jnsa dynkuumu, 3agaHHON TaOIMYHO, HAUTH SMIIUPUYECKHE QYHKIUU:
1. Jluneitnyto QyHKIHIO, IPOXOISIIYIO Yepe3 MEPBYIO U MOCIIETHIOI TOUKH;
2. JluHelHy!O (QYHKIINIO, BEIYMCICHHYIO 110 METO/ly HAMMEHBIIINX KBaJpPaTOB;
OneHNUTh MOTPEUIHOCTH Ul KaKJOW U3 MOJyYeHHBIX (DYHKIMH M CPaBHUTH pPe3yJbTaThl.
[Toctpouts rpaduku 3a7aHHOW (YHKIMM W HAWJEHHBIX SMIOUPUYECKUX (DYHKUUNH HA OJHOM

yeprexe. Halitu 3nauenus QyHkuuit npu x,.

X0 = 2.5

OtBer: 1.y =x—1; 215:1 gl = 2; yo=15

1
2.y=095x —11; Y2 ,ef=11; y, =1.275
Kpurepuii oneHnBanus.
[lepBoe 3amanue oneHnBaeTcs B ABa 6ayua. Bropoe 3aganue oneHuBaercs B ueTbipe 6amna. Ecin
HaOpaHHas cymMa 0ajijioB 6, TO OLIEHKa pabOThl «OTINYHO». Ecnu cymma 6anioB 4 uimu 5, To OIleHKa

paboThl — «xopomoy». Eciu cymma 6ansoB 3, To omieHKa paboThl — «yJOBIETBOPUTEIbHOY. Eciu cymma
6anoB 0 — 2, To orieHKa pabOThI — «HEYIOBIETBOPUTEIHLHOY.



Tema. CiryuaiiHbie COObITHSA.

3agaun.

1.

10.

11.

[Ton6pocnnu nBa kyouka. CKoJabKko cOOBITUI 00pa3yeT MPOCTPAHCTBO IEMEHTAPHBIX
COOBITHH. YKa3aTh UL JAHHOTO SKCIIEPUMEHTa HEBO3MOXKHOE COOBITHE, HANUTH €ro
BEPOSITHOCTBH; IOCTOBEPHOE COOBITHE, HAWTH €0 BEPOSTHOCTH; CIy4aiiHOE COOBITHE, HAUTH
€ro BEpOSATHOCTD; 1BA HECOBMECTHBIX COOBITHSI, HAMUTHU BEPOSATHOCTb UX CYMMBI; JIBa
COBMECTHBIX COOBITHS, HAUTH BEPOATHOCTh UX CYMMBI.

CnoBo HHTErpaj cocTaBlICHO U3 OYKB — KapTouek pa3pe3Hoit a30yku. Hayran nocrator
YEThIpE KAPTOUKHU U BBIKJIAABIBAIOT OJIHY 3a APYIOM B MOpsAKE NosABIeHUs. Halitn
BEPOSITHOCTH MOIYYUTH CI0BO «Urpa». Otset: 1/1680

B rpynne u3 30 cTyeHTOB 3K3aMEH 10 MaTeMaTHKE Ha «OTIMYHO» CANU 3 CTY/IEHTa, Ha
«xopomo» - 12, Ha «y0BIETBOPUTENBHO» - 10, a OCTaJIbHBIE CTYIEHTHI MOJIY4UIIN
«HEYJOBJIETBOPUTENbHOY. V3 rpynmbl Hayraa BEIOUPAIOT ABYX cTyaeHToB. Haiitu
BEPOSATHOCTH TOT0, YTO OHM MOJTyYHJIN HEYA0BIETBOPUTENIbHBIE OLleHKU. OTBeT: 2/87.

W3 10 Ouneros norepen 2 BHIMTPHIIHBIX. Hayran mokymator 5 6unero. Halitu
BEPOATHOCTH TOTO, UTO CPEAU HUX Oy/IeT OJUH BBIUTPHIIIHBIN; ABA BHIUTPHIIIHBIX;
HHUOHOTO BBIMTPBIIIHOTO; XOTsI ObI OJIMH BRIMTPHIIIHBIA. OTBET: 5/9; 5/36; 7/9

10 pa3HBIX KHUT, CPEIU KOTOPHIX JIBE KHUTH OJHOTO aBTOPA, PACIIOJIOKEHBI Ha OJTHON
nosike. HaliTi BEpOsSTHOCTB TOTO, YTO ABE KHUTU OJTHOTO aBTOpa OYIYT CTOSITH PSIOM.
OtBeTt: 0.2

Tpu yueOHHKA IO MATEMAaTHKE | J[BA TI0 SKOHOMHKE IMPOU3BOJIBHO PACITOJIOKEHBI Ha OJTHON
nosike. HaliTu BEpOSTHOCTB TOTO, YTO Y4EOHUKH 110 OJHOMY MPEIMETY OKAXKYTCS PSIOM.
OtseTt: 0.2

I1o xene3Hol nOpore NepeBO3ST a JIETKOBBIX U 6 TPY30BBIX aBTOMOOMIEH. B nopore na

aBTOMO6I/IJ'I}I MOJIYYHJIN TTIOBPCIKACHU . Haiitu BEPOATHOCTB TOT'O, UTO 3TU aBTOM06I/IJ'II/I
2ab

d3HBIX BUJIOB. OTBeTI P —
p a {a+b)(a+b—1)

B rpynne yuurcs 20 roHomiei u 5 neBymek. J{ns gexxypers OTBeTa BRIOUPAIOT IBYX
yenoBeK. HailTu BeposITHOCTB TOTO, UTO BRIOEPYT a) ABYX JAEBYIIEK; 0) ABYX IOHOIIEH; B)
neBywmky u roHoury. Otset: 1/30; 19/30; 1/3.

JIBa cTanka pabOTarOT HE3AaBUCUMO JIPYT OT Jipyra. BeposTHOCTh OGecriepeboitHoi paboTh
MEepBOro CTaHKa B TeueHHe vaca paBHa 0,85, a Broporo 0,9. HaiiTu BEpOATHOCTH TOTO, YTO
B TEUEHHUE Yaca BO3HUKHYT HAPYIIECHUS B paboTe TOJIBKO y ofgHOTro cTanka. Oteer: 0.22

BeposTHOCTE NOJIHOM peann3anuy CBOEH MPOAYKIMN OJHUM 3aBoA0M paBHa 0,9, a apyrum
3aBojoM -0,95. HaiiTu BEpOSTHOCTB TOTO, YTO XOTS OBl OIMH M3 3aBOJIOB PEATU3YET CBOIO
MPOAYKIIHIO, €CIIM OHO PEaNIM3yIOT €€ He3aBUCUMO Jpyr oT Apyra. Oteet: 0.995

Ky0, Bce rpanu koTtoporo okparieHsl, pazpezanu Ha 1000 oguHakoBbIX KyonkoB. Kyouku
nepeMeIaiy U Hayiady JOCTall OJWH KyOuK. HaliTi BEpOSTHOCTB CIIEAYIOIIMX COOBITHA:



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

OJlHa TpaHb KyOMKa OKpallleHa; B I'PaHU OKpAIlleHbl; TPH TPaHH OKPAILIEHbI; YEeThIPE TPaHU

OKpAIlIeHbI; HU OJ[HAa TPaHb HE OKpalleHa; XOTs Obl oj1Ha rpaHb okparieHa. Oteet: 0.384;
0.996; 0.008; 0; 0,512 0,488

B okpyxHOCTb BriicaH KBajapar (paBHOCTOPOHHUN TPEYTrOJIbHUK, PABUIbHBIN
HIECTUYTONBHUK). B Kpyr OpocaeTcst Touka. HaliTu BEpOATHOCTB, UTO OHA MOMA/IET B

KBaJpaT (TPEeyroiabHUK, IECTUYTOIbHUK). OTBET: 2/ 3"'@/ A 3"5/ 2

B kBazapat (paBHOCTOPOHHUI TPEYTOJbHUK, TPABIIBHBIN IECTHYTOJbHHUK) BIKCAH KpyT. B
KBaJpaT (PaBHOCTOPOHHUH TPEYroJbHUK, MPaBIIILHBIN MIECTHYTOJILHUK) OpOcaeTcst TOUKa.

Haiitu BEPOATHOCTH TOI'O, YTO TOYKA IMOIIAACT B KPYT. OTBerT:

JIBa ipyra JI0rOBOpMIIMCH BCTPETHTHCS B YCIOBICHHOM MECTE B IPOMEXYTKe oT 19 1o 20
yacoB. [Ipumenmmii mepBbIM KIET APYroro He 6ojee 15 MUHYT, TOCIIE YETO yXOIMT.
Haiitu BepossTHOCTB TOTO, UTO OHH He BcTperarcs. OteeT 49/64

Ha otpesok [2,5] naynauy Opocatorcst 1Be ToUkH. HaliTi BEpOsSTHOCTB TOTO, YTO
paccTosiHuE MEeXAYy HUMHU OyneT Menbiie AByx. Oteet: 8/9

BeposiTHOCTB O qaHus B MHILIEHB TIEPBOTo cTpeika paBHa 0,8, a Broporo pasaa 0,7.
CTpernKu He3aBHCHUMO JIPYT OT JIpyra CeJalli 110 OJJHOMY BbICTpeny. HailTu BeposSTHOCTD
TOTO, YTO, XOTsI OBl OJTUH CTPEJIOK Toral B MuteHb. Oteet: 0.94

Tpu cTpenka He3aBUCUMO APYT OT APyra CTPENSIOT 110 MULIEHH. BepoaTHOCTh nmonajgaHus B
Lenb A1 nepeoro crpenka pasHa 0,7, nis Broporo — 0,8, aig tpetsero -0,9. Haiitu
BEpPOSITHOCTH TOT'O, YTO BCE TPU CTPEJIKA MOMAAYT B 11eb. HallT BEpOATHOCTH TOTO YTO
uens oynet nopaxena Oteet: 0.504; 0.994

B rpynny cnoprcMenoB BxosT 20 JBDKHUKOB, 6 BEIOCUIIEAUCTOB U 4 OeryHa.
BeposiTHOCTB TOTO, YTO JIBDKHHUK BBITOIHUT HOPMY paspsina, pasHa 0,95, Bemocumeauct —
0,8, a 6eryn — 0,75. HaifTu BepoSITHOCTb TOTO, UTO CIIOPTCMEH BBINOJIHUT HOPMY pazpsija.
Ortser: 0.893

JIBe cexpeTraps 3alOJHSIOT JOKYMEHThI, KOTOpbIE CKJIaIbIBAIOT B 00IIYIO Manky. [lepBbIit
CeKpeTaph JieslaeT OMmMUOKY B JOKYMEHTE C BepoITHOCTHIO 0,05, a BTOpOii — ¢ BEPOSITHOCTb.
— 0,1.ITepBerit cexperapp 3anonHAn 20 JOKyMEHTOB, a BTopoil — 30. Hayran B3sThII U3
TaINKu JJOKYMEHT OKa3aJyicsl ¢ OImroKoi. HailTi BEpOATHOCT TOTO, UTO €T0 3aIOTHIIT
nepBblii cekpetapb. OTBeT: 0.25

Pabounii o0CiTyKMBaeT YeThIpe CTaHKa, KOTOPbIe PabOTalOT HE3aBUCHMO JIPYT OT JpyTa.
BeposiTHOCTB ¢004 1151 KaXKJI0T0 CTaHKa Ha MPOTsKeHUH cMeHbl paBHa 0,1.Haiitu
BEPOSTHOCTH TOT0, YTO HA MPOTSHKEHUM CMEHBI: a) paboTaTh OyayT paboTarh 6€30TKa3HO 3
cTaHka; 0) OyayT paboTaTh BCe CTAaHKH; B) MPOU30MET cO0il B paboTe XOTs ObI OJTHOTO
cranka. Otser: 0.2916; 0.6561; 0.3439.

N3BectHo, uto BexomutT numb 75% cemsaH. Haiitu BepostHOCTh TOro, uto u3 500
nocakeHHbIX ceMsH He B3oiaer 130. Otser: 0.036



22. IlposepsroT mokymenTaruio 100 nmpeanpuHUMaTenei. BeposTHOCTh OmiaThl HAJOTOB IS
Kaxkgoro u3 Hux pasHa 0,8. HaliTu BEpoOSITHOCTh TOr0, UTO HAJIOTM OIUIATWIIA HEe MeHee 70
npeanpunumareneii. Halitu Hambonee BEpOSATHOE YHWCIO OIUIATUBIIMX HAJIOTH U
BEPOATHOCTb TOI'0, YTO MMEHHO 3TO YUCJIO MpeAllpUHUMATeeil omnatuian Haioru. OTBerT:

0.9938; 80; 0.25

23. U3 10 noTtepeiHbIX OUIETOB TPH BBHIMTPHIMIHBIX. [IpH MOATOTOBKE K Beyepy OJuH Ouiier
MOTEPSUTH, U OBUIO perIeHo J00aBUTh OJJMH BHIMTPHIIIHBINA. KakoBa cTana BepoITHOCTh
BBITSHYTh BBIMTPHIIIHBIN Omner? Oteet: 0.37

24. 13 10 noTepeiHbIX OUIIETOB TPH BBIMTPHIMIHGIX. [Ipy moaroToBKe ABa OMieTa MOTEePsIIH, U
OBLIO pelIeHO JOOABUTh OJIMH BHIMTPHINTHBINA. KakoBa cTana BEpOsSTHOCTh BHITSIHYTh
BBIMTPBIIIHBINA Omnetr? Otser: 17/45

KonTposbnas padora Ne 6.

1 BapuanT

1.B amuke 10 nepenyMmepoBaHHbIX mapoB ¢ Homepamu oT 1 1o 10. BeiHynu oqun map. Kakosa
BEPOATHOCTH TOT'0, UTO HOMEP BBIHYTOrO 1mapa He npesbiiaetr 10?7 Oteer: 1.

2.B nepBoM sLIMKE HAXOAATCS IIApbl ¢ HOMEpaMu OT 1 10 5, a BO BTOPOM — ¢ HOMepamHu OT 6 10
10. U3 kaxzaoro siuuka BbIHYJIM [0 OfgHOMY miapy. KakoBa BepoOSITHOCTH TOro, 4TO Cymma
HOMEPOB BBIHYTBIX IIapoB HE MeHble 7?7 OtBer: 1.

3.B ypue 10 6enbix, 15 yepHbix, 20 cuHux u 25 KpacHbIX 1apoB. BeiHynu onun map. Haiitu
BEPOSITHOCTH TOT'0, YTO BBHIHYTHIN 1m1ap Oenblil min uepHsiid. OTBet: 5/14.

4.Tpu cTpenka HE3aBUCUMO JAPYT OT Jpyra CTPENSIOT Mo Lelnu. BeposTHOCTh nonagaHus B 1IEb
uis mepBoro crpenka paBHa 0.75, mns Broporo — 0.8, mna tperbero — 0.9. Onpenenutsb
BEPOSATHOCTH TOTO, UTO BCE TPU CTPESIKA OTHOBPEMEHHO NomnanyT B 1iesib. OTeT 0.54

5.B cbopounslii 1iex 3aBoaa nocrymnaetr 40% neraneit uz 1 nexa u 60% - ux 2 nexa. B 1 nexe
npousBoauTcs 90% crangapTHHIX nerainei, a Bo 2 — 95%. Haynauy B3sitass cOOpIIMKOM JI€Tallb
oKa3zaJlach cTaHAapTHOM. HaiiTu BeposTHOCTH TOro, 4TO OHA M3roTosieHa 2 nexom. Oteet: 57/73
6.0mpenennTb BEPOSTHOCTh TOTO, YTO B CEMbE, UMEIOLIEH NATh AeTel, OyaeT ABe AEBOYKU U
TPU MajbuuKa. BepoSITHOCTH pOXKI€HUS MAJIbUMKA U IEBOYKHU IIPEIIOJIAratoTCsl OJUHAKOBBIMH.
Ortser: 0.3125

7. HaliTu BEpOSITHOCTB TOTO, YTO Ipu Opocanuu kyouka 100 pa3 5 mosiBurcs ot 20 1o 40 pa3
Ortser: 0.1867

2 BapuaHT

1.B ypue 5 Genbix u 10 yepHbix mapoB. KakoBa BeposiTHOCTh BbIHYTh cHHMM map? Otser: 0.

2. B nepBoM slIMKe HaxoIATcs Iapbl ¢ HOMepaMu oT 1 10 5, a BO BTOPOM — C HOMEpaMH OT 6 10
10. 13 kaxnmoro smuka BBIHYJM 0 OJZHOMY ImIapy. KakoBa BepOSITHOCTH TOro, 4To Cymma
HOMEpPOB BBIHYTHIX 1apoB paBHa 11? Otser 0.25

3. .B ypue 10 Genbix, 15 uepnbix, 20 cuHuX U 25 KpacHbIX mapoB. BeiHynu onun map. Haiitu
BEPOSITHOCTH TOT'0, YTO BHIHYTHIN IIap CHHUM WK KpacHblid. OTBet: 9/14

4. B nepBom simuke 2 6enbix U 10 yepHbIX 1IapoB, BO BTOpoM — 8 Oenbix U 4 yepHbIX. U3
KaXJI0T0 SAIIMKa BEIHYIHM 10 mapy. KakoBa BeposiTHOCTB, uyToO 00a mapa Genbie? OTBet: 2/9
5.merotcs Tpu OAMHAKOBBIX O BUAY Aluka. B mepBoM smuke 20 GenbIX M1apoB, BO BTOPOM —
10 6enbix 1 10 yepHbIX, B TpeTheM — 20 yepHbIX. VI3 BEIOpaHHOTO HAyraj SIUKA BBIHYIU OebIit
map. BeI4uciauTe BEpOSITHOCTH TOTO, YTO IIap BRIHYT U3 TiepBoro suuka. Oteer: 0.4

6. OnpenenuTb BEpOATHOCTh TOTO, YTO B CEMbE, UMEIOIIEH NATh JAeTeH, OyJeT TpHu EeBOYKU U
JIBa MaJIbYUKa. BeposATHOCTH POXKACHUA Majab4HMKa U JCBOYKH IIPEAIIOJIArAIOTCS OQUHAKOBBIMHU.
Otser 0.3125



7.UrpanpHyto kocth Opocatot 80 pa3. Onpenenuts BEpOSTHOCTh TOTO, 4TO Iudpa «3» MOSIBUTCA
20 pa3. Otser: 0.0162.

Kputepuu onienuBanus.

Kaxnas 3amaua onenuBaercss Tpems Oamnamu. Tpu Oamia CTaBUTCS, €CIHM 3ajada
MOJIHOCTBIO pemieHa. JIBa Oayuia CTaBUTCS, €CIM CTYIASHT 3HAeT (QOpMyJy WM alrOpUTM
pelIeHns 3a/1a4d, YMEET MX MPHUMEHSATh, HO JENAaeT BBIUYMCIUTENbHBIE OmMOKU. OnuH Gamn
CTaBUTCS, €CIU CTYJIEHT 3HaeT (GOpMyIly WIM aJIrOPUTM pELISHUS 3aJadyd, HO HE yMEeT UX
npuMeHATh. Honb 6aisioB — eciiu He 3HaeT POpMYITy WM alrOPUTM PELICHHUS 3a1auu.

MaxkcuManbHO BO3MOXHOE YUCIIO HaOpaHHBIX 0aiioB — 21. OneHka «OTIMYHO» CTaBUTCS
3a 19 - 21 OamnoB. OuneHka «xopomo» — craBuTcs 3a 15 - 18 OammoB. Ornenka
«YIOBJICTBOPUTEIHLHO»  cTaBuTcsa 3a 10 - 14 OamnoB. OreHKa «HEYAOBICTBOPUTEIHHOY
craBurcs 3a 0 - 9 GayoB.

Tema. Cnyuaiinbie BeJTH4UHbI. OCHOBHBbIE 3aKOHBI pacnpeaeJeHusi, UX YMCJI0BbIe
XapaKTePUCTUKH.
3apaum.

1. B smuke HaxoasaTcs 4 mapa ¢ Homepamu oT 1 10 4. Beinynu nsa mapa. CBX —
Mpou3BeIcHe HOMEPOB 11apoB. CocTaBUTh 3aK0H pactnpenenenus JICB, naiitu
MaTEeMaTHYeCKOe 0XKHMIAHUE U IUCIIEPCHIO.

OrtBeT:

X, 2 3 4 6 8 12

pi=P(X;) | 1/6 | 1/6 | 1/6 | 1/6 | 1/6 | 1/6

35/6; 413/36.
2. B smuke HaxomsTcs 4 mapa ¢ Homepamu oT 1 1o 4. Beraynu aBa mapa. CioydaiiHas

BenuunHa X — cyMMa HOMepoB mapoB. CoctaBuTh 3akoH pactpeaenenus JCB, Haiitu
MaTeMaTHUYeCKOe OXKUJAAHUE U AUCTIEPCHIO.

OrtBeT:

X; 3 4 5 6 7

pi=P(X;) | 1/6 | 1/6 | 2/6 | 1/6 | 1/6

5; 5/3.

3. JlBa urpaibHBIX KyOWKa OJHOBpPEMEHHO OpocaroT nBa pa3a. CB X = umcio BbITIaIeHUHA
oanHaKoBBIX uncesl. CocTaBUTh 3akoH pacnpeneneHus CB X, HaWTH MaTeMaTHYeCKOe
0XXUJaHUE U TUCTIEPCHIO.

OTtBeT

X 0 1 2

pi = P(X;) | 25/36 | 10/36 | 1/36

1/3; 5/18.

4. Tlocne oTBeTa CTyJeHTa Ha BOMPOCKHI SK3aMEHAIIMOHHOTO OWiIeTa ImpernoaaBaresb 3a1aeT
CTYAGHTY JIOTIOJHMUTENIbHbIE BOIPOCHI JI0 TE€X IOp, MOKAa CTYIEHT OOHapy>KUBAaeT
HE3HaHWE Bompoca. BeposTHOCT, TOTO, YTO CTYACHT OTBETHUT Ha JIFOOOM
JONOJIHUTENBHBIM Bompoc, paBHa 0,9.CB X — 4ucio 3aJaHHBIX JOMOJHHUTEIbHBIX



BornpocoB. CocTaBuTh 3akoH pacnpenenenus JICB, HallTh MaTeMaTHYecKoe OKUIaHUE U

JUCTIEPCHIO.
Ortser:
X, 1 2 3 | ...
p; =P(X;) | 0.9 | 0.09 [0.009 | .......
10/9; 10/81.

5. BeposATHOCTH TOr0, YTO CTPEJIOK IMOMAJET B MUIIEHb NMPU OJHOM BbICTpelne, paBHa (,8.
Crpenky BbIIAIOT MATPOHBI JO T€X MOp, MOKa OH He npomaxHercs. CoCTaBUTh 3aKOH

pacnpenenenust CB X — unciia maTpoHOB, BBIIAHHBIX CTPEIKY.

Ortser:

X; 1 2 3 | ...

pi =P(X;) | 08 | 016 [0.082 | .......

5/4; 5/16.

6. IIpoBoautcs pospirpeim 1000 OGwmiteroB jotepeu, cpead KOoTopblx 100 OHMIETOB MMEIOT
BeIUTpHI 110 20 pyoinei, 10 6mreroB — mo 100 pybneit, 1 6mrer — 1000 py6neit. Kakoi
BBIUTPBILI B CPEAHEM IIPUXOAUTCS HAa OJIMH OuiieT, ecnu ouner ctout 10 pyoiei.

Ortser 4.

7. 3anau 3akoH pacnpeaenenus JJCB X.

e
)
W
o
NN (@

Haiitn mapamerp a,
ITocTpoUTHE MHOTOYTOJIBHUK PACIpENCIICHHUS;

Haiitn pynkuuio pacpeneneHus F(X) X

[Toctpouts rpaduk GpyHKIMU pacnipeaencHus F(X);
Haiit mozy Mo(X) ;

Haiitn MmaTeMaTHueckoe OXuaaHue M (X) ;
o(X).

P(-2,5< X <?2)

Haiitu nucnepcuto D(X) y CpelHee KBaApaTUYHOE OTKIOHEHHE

Haiitn BepositHocTh nonaganusa CBX Ha 3a1aHHON TPOMEKYTOK:

Otsera = 1/7:Mo(X) = 1; My(X) = T,; D(X) =222 P = 4/7

8. Uwucno TenedOHHBIX 3BOHKOB, MOCTYMAIONIMX B COPABOYHOE OIOPO OT AODOHEHTOB MEXIY
NOJyJAHEM M YacoM JAHA B mo0oil neHp Hexenu, ectb CB X | 3ajaHHAs 3aKOHOM
pacnpeJlCJICHUS

X, 0 1 2 3 4 5

pi=P(X;) 10302 (02 | 01| 01 |01
a) yoeauTech, 4TO 3a71aH 3aKOH pacIpeeIICHHS;

b) Haiimure GpyHKIMIO pacnpeneneHus — (X);

C) ompenenuTe BEPOSTHOCTh TOro, 4ro Mexay 12 gac. 34 muH. m 12 wac. 35 MuH. B
CIpaBOYHOE OIOPO MOCTYNHUT Oouble ABYX 3BOHKOB .OTBeT: 0.3




9. Ynucno ommbOK Ha CTpaHMIly, KOTOphIe jelaeT HeKOoTopas MaIluHHCTKa, ecTh CB X |
3a/laHHasl 3aKOHOM paclpeesIeHUs
X; 0 1 2 3 4 S) 6

p; =P(X;) {001} 0,09 | 0,30 | 0,20 | 0,20 | 0,10 | 0,10

a) yoenuTech, YTO 3a/laH 3aKOH paclpeieeHHUs;

b) Haiimure GpyHKUMIO pacnpeneneHus (X);

C) OIpeleNuTe BEPOATHOCTh TOTO, YTO MAIIMHUCTKAa caenaer Ooyiee IBYX OMMOOK Ha

CTpaHUILY.

d) ompenenuTe BEpOSATHOCTD TOT'O, YTO €H0 OYIET caesiaHo He Oojiee 4 OmMOOK HA CTPAHHUILY.

Ortser: 0.6; 0.8.

10. IIporeHT nroAei, KyNMUBIIUX HOBOE CPEJICTBO OT TOJIOBHOW OONHM TOCIE TOro, Kak
VBUAENU €ro peKiaMmy MO TeNeBUICHHUIO, €CTh clyyaiiHas BelWYHMHA, 3aJaHHas 3aKOHOM
pacrnpenenenus

30
0,20

40
0,10

50
0,05

X, 0 10 20
;i =P(X;) | 010 | 020 | 035

a) Y6GI[I/ITGCB, YTO 3a/iaH 3aKOH pacCIpCACIICHUA;

b) HaiiguTe GYHKIMIO pacipeaeIeHusI F(X) :
C) onpeenuTe BEepOATHOCTh TOTO, uTo Ooinee 20% yroel OTKIMKHYTCS Ha peKiiamy.
Otset: 0.35

11. CocTaBUTbh 3aKOH pacipeiesieHrs] KOJIMUYEeCTBA MAIbYMKOB B CEMbE C TPEMS J€ThbMH, €CITU
CUHTATh BEPOSTHOCTH POXKJICHUS MAIbUMKA W JICBOYKH PABHBIMHU.
OrtBer:

X, 0 1 2 3

p; = P(X;) | 0.125 | 0.375 | 0.375 | 0.125

12. YV yOopmuIiibl €CTh CBSI3KA U3 YETHIPEX KIIFOYEH, CPeld KOTOPBIX JIUIIb OAWH OTKPBIBAET
nBepb oduca. B TeMHOTEe OHa mbITaeTcs momnacth B ouc, npodys kiroun Hayraga. CocTaBUTh
3aKOH pacIpeIelIeHUs] YHCIa MOTBITOK OTKPBIBAHUS JBEPH, €CIH YOOPIIUIIA a) OTKIJIbIBACT
UCTpoOOBAHHBIN KITH0Y; 0) BO3BPALIAET €r0 B CBA3KY.

OtBer

X, 1 2 3 4
p=P(X;)) | 1/4 | 14 | 1s | a4
X; 1 2 3 | ...
pi=P(X;) | 1/4 | 3/16 | 9/64 | .......

13. Cpenm 5 wimrodei ABa MOAXOAAT K aBepu. Kimroum mpoOyroT OWH 3a IpyruM, MmokKa He
OTKpOIOT ABepb. ONpoOOBaHHBIN KIFOU OTKJIAAbIBAlOT. HaliT 3aKOH pacmpeesieHus 4Yuciia
OTMPOOOBAHHBIX KITFOUECH.

OTBeT

X, 1 2 3 4

pi=P(X;) | 04 | 03 [ 02 | 01

14.Cpenn 6 xirodeid Tpu MoaxonsaT K asepu. Kimrouw mpoOyroT oauWH 3a IPyruM, MoKa He
OTKpOIOT aBepb. OmpoOOBaHHBIN KIIIOU OTKJIAABIBAIOT. HaliT 3aK0H pacmpenesieHus Yucia
OTNPOOOBAHHBIX KITFOUCH.

Otser:



18.

19.

X, 1 2 3 4

pi=P(X;) | 05 | 03 | 015 | 005

15. BeposTHOCTB TOTO, 4TO B OMONHOTEKE €CTh HEOOXOAMMas CTYICHTY KHUTa, paBHa 0,3.
CocTaBUTh 3aKOH pacHpe/esieHus Ynucia OubIuoTeK, KOTOphIe MPUIETCS OCETUTh CTYAEHTY
JUTSL HAXOXKICHUS HY’)KHOM KHUTH, €CJIA OH SIBJIICTCS aOOHEHTOM YeThIpeX OMOTHOTEK.

Orger:

X, 1 2 3 4

p; =P(X;) | 03 | 021 |0.1470.343

16. 3amana QyHkIUsA

0, x=010,
T
Fx) = sinx, Or:xEE,
1 }n
, X > —.
2

[Tokazatp, yto 3Ta (yHKIMsS sBiseTcs QyHkiuei pacrpenenenuss HCB X. Beraucnutsb
T
BEPOSITHOCTH TOTO, uTO 3Ta CB X npuHumaer 3HayeHus u3 uareppaia (0, = ).

Ortser: 0.5

17. 3anana pynkuus pacnpenenenus HCB X
0, x =0,

F(x)z[axz, D<x=2
1, x> 2.

BbruucnuTh 3HaueHHe mapameTpa @, HalTH MIOoTHOCTH f (X)U BeposTHOCTH Toro, utro CB X
npuHuMaet 3HadeHus ot 0 1o 2/3. [loctpouts rpaduku GyHkunitF (x)u f(x).

Ortser:
0 x=0

flx)= [ 0,5x, 0<x <=2,
0, x> 2.

1/4; 1/9.

3amana mnoTHoCTh pacnpeaenenus HCB X
0 x < —1

fx)= [0,125(x + 1), —1=x =3,
0, x> 3.
Haiitu ¢pynkumio pacrpeneneHus F(X),

OrtBer:
0. x< -1

F(x)= [0.625(}: + 1)2, —1=x=3
1, x>3

3agana mnoTHOCTh pacnpenenenus HCB X
ae* x = 0,

X =

f&o) { 0, x> 0.

BbruncnuTe 3HaUeHHE mapamMeTpa @, HalTH (YHKLUIO pacripeeIeHus F(X) u Berancuuts
BEPOSTHOCTH TOrO, yTo CB X mpuHumaeT 3HadeHus u3 unreppana (—2, 1).

Ortser:

F(x):[

e¥, x =0,

1, x = 0.



1:1—e?

20. I[To craTUCTUYECKUM JIaHHBIM MECSYHBIN JI0XO0J HacesleHus ropoaa Numeer HopMalibHOE
pacmlpesieieHe CcO CpeOHUM 3HAa4eHHeM 6 ThIC. pyd. M CpPEIHHM KBaJpaTHYHBIM
OTKJIOHEHHWEeM 2 Thic. py0. 3amucarh IUIOTHOCTh PAacCHpeesIeHUs] MECSYHOTO JI0X0Ja
HaceneHus. HaliTu BeposITHOCTh TOTO, YTO HayraJ BHIOpaHHBIN JKUTENHh TOPOJIa UMEET T0XOJ
a) oT 5 110 8 ThIC. py0.; 6) MeHbIe 12 THIC. PYO.

OtseT: 0.533; 0.997

21. Bec HOBOpOXACHHOTO pebeHka sBisiercs CB, nMeromell HOpMaabHOE pachpeeieHue ¢
MaTEeMaTHYECKUM OXKHUJAHWEeM 3,5 KI' U CPEeIHUM KBaJpPAaTUYHBIM OTKJIOHEHHWEM | KT.
3anucarh IUIOTHOCTh pacnpeaeneHus dtod CB. Hailtu BepoATHOCTH TOro, 4YTO
HOBOPOXKJCHHBIN peOEHOK OyIeT BECUTh a) oT 3,5 KT 110 4 Kr; 0) Gobiie 3 Kr.

Ortser; 0.1915; 0.6915

KonTpoabHasi padora 8 (TUIIOBbIE BADHAHTHI).
1 BapuanT

1.CB X 3amgana pyHKIMEH pacrpeaecHus:

0,x<-1
F=4X+1 1cx<2.
3 3
ILx>2
Haittu PO < x<1).

Ortser: 1/3.

2.Haiitn pynknuto pactipenencaus F(X) u moctpouts ee rpaduk s CBX, 3aganHoi 3aK0OHOM
pacnpeneneHus:

X 1 2 3

p | 03|02 05

Haiitu maTemaTHueckoe OXXUAaHHE, AUCTIEPCUIO U PL5<X <3),
Otser: 2.2; 0.76; 0.7.

3.JlaHa MIOTHOCTH pacHpeaeeHns BeposSTHOCTEN f(x):

0,x<0

f(x)= cosx,0<xs£.

2

0,X>Z
2

Haiitu ¢pynkumio pacnpenenenus CB X, moctpouts ee rpaduxk.
Ortser:



0, x<0
F (x) =<sin X, O<xs%.

1, X>Z
2

4.CB X pacmnpeeneHna no HopMajlbHOMY 3aKOHY. MaTtemMaTu4ecKoe O)KUJIaHUE U CpeaHee
KBaJIpaTMUECKOE OTKJIOHEHHUE ATON BEJIMUMHBI COOTBETCTBEHHO paBHbl 0 u 2. Haiitu
BEPOATHOCTH TOr0, yTo CB mpuMer 3HaueHue, npuHaaIexkaiiee uarepany (-2, 3).

Ortsert: 0.7745

5.CB X paBHOMEpPHO pacmpezeiicHa Ha oTpe3ke [a, b]. KakoBa BepoSTHOCTB, 4TO OHA IPUMET
3HAUYCHHE U3 JICBOU MOJOBUHBI OTpe3Ka?
Otser: 0.5

2 BapMaHT.

1. CBX 3agana pyHKnuen pacrpeaencHus:

0, x<£2
F(xX) = 2—1, 2<x<4

1, x>4
Haiiti P(2<x<3).

Otser: 0.25

2. Haittu ¢dynkuuro pacnpenenenus F(X) um moctpouts ee rpapuk mis CB X, 3amanHON
3aKOHOM PaCIIpeICIICHUS:

p | 03|01 06

Haiitn matematnueckoe 0XuJaHue, TUCTIEPCHUIO U PAL5<X <3),
Otser: 3.9; 2.09; 0.4.
3.JlaHa MIIOTHOCTH paclpeielieHus BepossTHOCTeH f (x):

0,x<0

f(x) = sinx,0<xs%.

0,x> z
2
Haiitu ¢pynkumio pacnpenenenus CB X, moctpouts ee rpaduxk.

0, x<0

Otger: F(X) =11—cos X, O<xg%_

1, x>£
2



4.CBX pacnpezneneHa 10 HOPMaJbHOMY 3aKOHY. MareMaTH4eCcKOe OXHUAAHUE M CpelHee
KBaJPaTUYHOE OTKJIOHEHHE 3TOM BEJIMYMHBI COOTBETCTBEHHO PaBHbI 6 U 2. Hailtu BeposATHOCTH
toro, yto CB X npumer 3HaueHue, npuHauiexailee uHTeppainy (4, 8).

OtBet: 0.6826.

5. CB X paBHOMEpHO pacrpejesicHa Ha otpeske [a, b]. KakoBa BeposTHOCTB, 4TO OHA MPUMET
3HAYEHUE U3 TIEPBOM TPETU OTpe3Ka’?
Ortger: 1/3

Kpurepuu onieHuBaHwMs.

Kaxnas 3amaua ouenuBaercss Tpems Oaqmamu. Tpu Oamna craBUTCs, €ClHM 3aqada
MOJTHOCTBIO pemieHa. JIBa Oayia CTaBUTCS, €CIIM CTYACHT 3HAaeT (OpMYITy HIH alTOPUTM
pelmiCHusd 3aJdadrd, YMCCT HUX HNPUMCHATH, HO ACJIACT BBIYMUCIUTCIIBHBIC OH_II/I6KI/I. OIII/IH 63,.]'[.]'[
CTaBHUTCS, €CIIM CTYACHT 3HAeT (pOpMylly WM QJTOPUTM pPEIICHHs 3a/la4yd, HO HE yMeeT HX
npuMeHsTh. Hollb 6a/IoB — ecii He 3HaeT (hOpMYITy WIIM QITOPUTM PEIICHUS 3a/1a9H.

MaxkcrmaabHO BO3MOXHOE YUCIIO HA0paHHBIX 0ayutoB —15. OleHKa «OTJIIMYHO» CTaBHTCS
3a 13 - 15 oOamwmoB. Omenka «xopomo»  craBurcs 3a 10 - 12 OGamroB. OrieHka
«YJIOBJICTBOPUTEILHO» CTaBHUTCsA 3a 7 - 9 O0amioB. OlEHKa «HEYJIOBICTBOPUTEIILHO» CTaBHTCS
3a 0 - 6 6amoB.

Pacuernas camocTosiTeibHasi padora Ne 1 (TunoBbIe 3a1aHUA)

Han 3akon pacnpenenenus [ICB X:
Haiitu napamerp a.

1) TlocTpOUTh MHOTOYTOJBHUK PaCIIPE/ICIICHHS;

2) Haiirn dyskumio pacnpenenenns - (X) ;

3) Iloctpouth rpaduk GYHKIHMH pactpeaeacHusl F(X),

4) Haiirn mogy Mo(X);

5) Haiitn MaTeMaTHYECKOE OKUIAHUE M (X) :

6) Haiitu nucnepcuto D(X) y cpeaHee KBaapaTHuHOe oTKIoHeHHe @ (X)) ;

7) Haiit BepositTHOCTh onananust CBX Ha 3a1aHHOI TPOMEKYTOK Pla<X<p).

Bapuanr 1

X |0 1 2
P ]0,125|0,375| 0,375 | @
P(-1< X <15)

w

OtseT: a = 0.125

0, x=0
0.125, 0<x =1
F(x)=4 05 1<x=<=2

0875 2<x=3
1, x> 3



My=1,2; M(X) =15; D(X) =0.75; ¢(X) = 0.5V3;P = 0.5

Bapuant 2

X |-1 2 3 3)

P |025/05 |a& 0,125

P(—0,5< X <3,5)
OtBet: a = 0.125

0, x=-—1
0.25, —1<x=2
F(x)= 075, 2<x=3
0875, 3<x<=5
1, x>5

M,=2; M(X) = 1.75; D(X) = 3.4375; ¢(X) = 0.25v7; P = 0.625

Kputepuu onenuBanus.

Ecnu nHenpaBuiibHO HaliJIeH mapamMeTp @, TO paboTa Aalbllie He TPOBEPSIETCS U
BO3BpalllaeTcsl CTYJEHTY Ha ucnpasieHue. Ecnu napamerp a HaiiieH BEpHO, TO KaXA0€ 3aJaHKe
orieHuBaeTcs 2 Oannamu. J[Ba Gania cTaBUTCS, €ClU 3aJaHUe MOJIHOCTHIO BhIMOIHEHO. OuH
0aJu1 CTaBUTCSA, €CJIM 33JJaHUE BBITIOJIHEHO C BEIYUCIUTEIHLHON OMMOKON WK rpaduK MOCTPOCH
He coBceM BepHO. Homb 6aioB cTaBUTCS, €CIH CTY/ICHT HE BBIMIOJIHACT 3aJaHHe.

MaxkcruMaabHO BO3MOXKHOE YHUCIIO HaOpaHHBIX OamtoB —14. OreHka «OTIIMIHOY
craButcs 3a 13 - 14 6amnoB. Onenka «xopomio» craButes 3a 11 - 12 6amnos. Onenka
«yAoBIETBOpUTENBbHO» cTaBuTcs 3a 10 - 11 6annoB. OLeHka «HEeYyI0BIETBOPUTEIHHO»
ctaButcs 3a 0 - 9 6amios.

Pacyernas camocrosiTeibHasi padora Ne 2 (THIIOBBIE 321aHHA)

Jana ¢pyHKuus IioTHoCcTH pacnpeneneHus BepositHocteit HCB X f (X) .
Haiitu mapamerp @

1) Toctpouth rpaduk GyHKIUK f (X)

2) HaWTH QYHKIHIO pacrpeieaeHus F (X) ;
3) moctpouts rpaduK GYHKIHHA F (X) ;

4) Haiitn mogy Mo(X);

5) wHaiiTh Marematnyeckoe oxuganue M (X);

6) maittm nucnepcuio D(X) u cpemHekBaapaTdeckoe oTknonenue, © (X);

7) Haiitu BepostHocTh momananuss HCB X Ha 3amaHHBIA MPOMEXKYTOK: P(a <X<p ) ,
c/enaTh rpaMuecKyo ULTIOCTPALIUIO.



0, X <0,
Bapuant 1. T (X)={a(4x-x*), 0<x<4,P(2<x<3)

0, X >4,
OrtBer: a = 0.09375;
0 x<0
F(x) ={—0.03125x% 4+ 0.1875x%, 0 = x < 4
1, x=4

M,=2; M(X) = 2; D(X) =0.8; 0(X) = 0.4/5; P =0.34375

0, X <0,
Bapuanrt 2. f(x)=1ax(2-x), 0<x<2, P(x>15),
0, X> 2.
Ortser: a = 0.75;
0, x<0
F(x) ={-0.25x3+0.75x2, 0 =x <2
1, x=2

M,=1; M(X) = 1; D(X) =0.2;6(X) =0.2¢/5; P =0.15625

Kpurepuu oneHuBaHus.

Ecnu HenpaBuiibHO HalIeH apamMeTp @, TO padoTa Jajbllie He MPOBEPSAETCS U
BO3BpalllaeTcsl CTYJEHTY Ha ucnpaBieHue. Ecnu napamerp a HaiiieH BEpHO, TO KaXJA0e 3aJaHue
oreHnBaeTcs 2 Oamramu. JIa Gayura CTaBUTCS, €CJIM 3a/IaHUE TTOJTHOCTBIO BRIMOJIHEHO. OuH
0as cTaBUTCS, €CITU 3aJJaHUE BBITTOIHEHO C BEIYUCIUTENHHOM OMMOKOHN MK TpaduK MOCTPOCH
HEe coBceM BepHO. Houb 0amioB CTaBUTCS, €CIIHA CTYICHT 3aaHUE BBITIOITHEHO C ONMTUOKOM.

MaxkcruManbHO BO3MOXKHOE 4HUCIO HaOpaHHBIX O0amnoB —14. OneHka «OTIMYHOY
craButcs 3a 13 - 14 6amnos. Onenka «xopomioy» craButces 3a 11 - 12 6amnos. Onenka
«yHOBIETBOPUTENbHO» cTaBUTCs 3a 10 - 11 GannoB. OlieHKa «HEYOBIETBOPUTETHHO»
craButcs 3a 0 - 9 6amios.

Tema: MaTemMaTH4yeckas CTaTUCTHKA.

3agaun.

1.JIns1 oreHMBaHMs 3HAHHWK CTYIEHTOB IO MaTeMaTHKE MPOBEIH KOHTPOJIbHYIO paboTy. Cpenn
BCEX TPYII BBIOpAIM OJHY TPYIIY, B KOTOPOU YUHUTCS 25 CTYACHTOB. Pe3ynbTaThl KOHTPOIBHOM
paboThI Takue: 3 CTyIeHTa MOTyduau «5», 10 cTyneHToB - «4», 9 cTyaeHTOB - «3», OCTaIbHBIC
— «2». 3amucaTh CTAaTUCTHUYECKOE pachpeleNeHue M JaHHOM BBIOOPKU. Bwrumciuth
CTaTHUCTUYECKOE Cpe/iHee, CpeHee KBaApaTUUHOE OTKIOHEHHUE U MOJTY.

2.13BecTHO, uTO 50 aOUTYPHEHTOB TOJYYHIIN IO TMPEIMETY CICAYIONNe OaTIbI:
121419151418131617201715131716201414 131716151916 1518171514 16 15
1518151519141618181515171516 16 1414 17 12.

CocTaBUT BapUallMOHHBIN Pl U pacHpeleIeHHe 4acTOT JaHHOM BBIOOPKH. BBIUUCINTH pazmax
BBIOOPKH, €e MOly U MeauaHy. [locTpouTh MOJUTOH 4acToT.

OtBernl. 1: 3.52+/0.7296, 4. 2:8, 15,155
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19.

Cnucokx BOIIPOCOB K IK3aMEHY

Omnpenenenne Nponu3BOIHON.

['eomeTprueckuii, pU3NYECKUil 1 SKOHOMUUECKUN CMBICI POU3BOIHOM.

[TpaBuna quddepeHnrpoBanus, IPOU3BOIHBIE IEMEHTAPHBIX (PYHKIINH.

[Tpon3BoiHast OOPAaTHOM U CIOXKHOM (DyHKITHIA.

Vcnonb30BaHue Npou3BOAHOM i uccnenoBanus GpyHkuuid, pynkuus ['aycca u ee rpaduxk.
Huddepenunan GpyHkuuu

Onpenenenue neppoodpazHoil. HeonpeneneHuplili uHTErpa.

. CBoiicTBa HeonpeAeNeHHOT0 NHTerpaa. Tabauia HHTErpajioB.
11.
12.
13.
14.
15.
16.
17.
18.

Merozasl HHTETPUPOBAHUS HEOIIPEACIIEHHOIO HHTErPaa.

OnpeneneHablii nHTErpal. OnpeneneHue.

['eomeTpuyeckuii CMBICH OMPENECICHHOTO HHTErpaa.

WuTterpan ¢ nepeMeHHbIM BepXHUM 1npenenom. Oynkuus Jlamnaca u ee rpaduk.
®opmyna Hetotona-JIeitOnuma.

MeToabl MHTErpUPOBAHUS ONPEIEIEHHOTO UHTErpaa.

[IpunoxxeHne onpeneaeHHOro HHTerpaa.

OyHKIUU IBYX nepeMeHHbIX. OCHOBHbBIE MOHATH: 00JacTh omnpeAeneHus, rpaduk, JTUHUS
YPOBHsI, TPaJIMCHT.

YacTHble TPOU3BOIHBIC MIEPBOTO MOPSIIKA, BTOPOTO MOPsJIKa.



20.
21.

22.

23.

24.
25.
26.
217.

28.

29.

30.

31.

32.

33.
34.
35.
36.
37.
38.
39.

40.

41.
42.
43.

44,
45.

46.
47.
48.
49.
50.

51.
52.

53.
54.

OKcTpeMyM (PYHKLUHU ABYX MEPEMEHHBIX.

Omnupuueckre pyHKuud. MeToa HauMEHbIINX KBaJIpaToB

OnemenTsl koMOMHaTopuku. [IpaBuno cymmsl, npumep. IlpaBuno npousseneHus, npumep.
IlepecranoBku, onpenenenue, npumep. Popmysna dHciIa MNEPECTAaHOBOK. Pa3zmerneHus,
onpezenenue, npuMep. Gopmyita yucia pasmemennil. CodeTaHus, onpeneieHue, IpuMep.
®opmyna uwmcna coderanmit. CoiictBa. buHom Hpiorona, ¢opmyma. CaolicTBa
OuHOMHUANBHBIX KodhdummeHToB. Tpeyronpauk [Tackais.

CoObiTusa. Bunel coObITHII: HEBO3MOXHBIE, JOCTOBEpHBIC, ciydaiiHble. Omnpenenenus,
IIPUMEPBHL.

Knaccuueckoe omnpenenenue BeposiTHOCTH coObITus. Onpenenenne, npumMep.
["'eomeTpuueckoe orpeaesieHue BepoATHOCTH coObiTus. Onpenenenue, npuMep.
BepositHoCcTh CyMMBI cOObITHI. DOPMYIHPOBKU TEOPEM, IPUMEPHI.

VYcnoBHas BEpOATHOCTh COOBITUSA. BeposTHOCTh mpousBeneHus: coObITuil. GopMyIUpOBKU
teopeM. [Ipumepsl.

[Tonnas rpynmna co6srtuii. [IpoTuBomnonoxxHoe coObiTHE. BEposSTHOCTh MPOTHUBOMOIOXKHOTO
coObITus. [Ipumepsl.

®opmyna noaHo BeposTHOCTH. POpMyIMpOBKa 3a7add, KOTOpas PEIIaeTcss ¢ MOMOLIBbIO
(opMyJIbI ITOJIHON BEPOSTHOCTH.

®opmyna baiteca. ®opMmynupoBKa 3ajaud, KOTOpas pelaeTcs € MOMOIIbIO (OpMyIibl
baiieca.

®opmyna bepnymin. dopmynaupoBka 3agaud, KOTOpas pellaeTcs ¢ HOMOLIBIO (OpPMYIIbI
bepnymn.

HuckperHas cnyvaiiHas BenuunHa (J{CB), ee 3akoH pacrpenesneHusi, €ro CBOWCTBO.
MHOroyrojapHUK paclpeesieHus.

Maremarnueckoe oxunanne J[CB, ero cBolicTBa U BEpOSTHOCTHBIN CMBICIL.

Hucnepcus JICB, ee cBolicTBa U BEpOSTHOCTHBII CMBICIL.

brHOMUManbHOE pacnpeeneHue, €ro YNCIOBbIE XapaKTEPUCTUKH.

I'eomeTpuyeckoe pacnpeeneHue, €ro YACIOBbIE XapaKTePUCTUKH.

Pacnipenenenue Ilyaccona, ero 4uciioBele XapakTEpUCTHKH.

@yHKIMS pacnpenenenus cinydaiiHoi BennuuHsl (CB), ee cBolicTBa U rpaduk.

HenpepriBHast cnyuaiiHas BenuuuHa (HCB). ®yHkuusg NOIOTHOCTH — paclpenesieHus
BepositHocTet HCB, ee cBoiicTBa u rpaduk.

Yucnossle xapakrepuctukn HCB: MaTtematnueckoe oxunanue u aucnepcus. OnpeneneHue
Y BEPOSTHOCTHBII CMBICII.

PaBHOMEpHOE pacmpenieneHre Ha OTPE3KE, €ro YHCIOBbIE XapaKTEPUCTUKH.

IToka3aTenbHBIN 3aKOH PACIIPENEIICHMS, €T0 YACIOBBIE XapaKTEPUCTUKH.

HopmanbsHoe pacnipenenenue, ero 4iucioBble XapaKTEPUCTHKH.

BeposTHoCTh Onaganust HopManbHO pacnpeaeneHHorn CB Ha oTpe3ok [a B ]

BepositTHOCTE mOmanaHus HOpManbHO pacnpezaesneHHo CB B MHTEpBan, CHMMETPUUYHBIN
OTHOCHUTEJIbHO MaTeMaTUYECKOTO 0)KHJIaHUS.

ITpaBuiio Tpex curm.

JloxanpHas n uHTErpanpHas Teopemsl Jlamiaca.

Oynkuus ['aycca ee rpaduk u cBoiicTBa. Tabnuua 3HaueHnit pynkuuu [aycca.

Oyukuus Jlamnaca ee rpaguk u cBoiicta. Tabnuia 3HaueHuit pynkiuu Jlamnaca.
CratucTtuka u ee 3a/a4i: OIpPEIEICHUE 3aKOHA PACIIPEAEICHUS WIN €r0 XapaKTEPUCTUK I10
BBIOOpPKE.

JIMCKpeTHBII ¥ MHTEPBAIbHBIM CTATHCTUYECKHUE DAIbl, TpapuuecKue METOIbl HX
HN300paKeHHUS.

Cratuctudeckas (yHKIHS pacrpeaesieHus.

YucnoBble XapakKTEPUCTUKH BEIOOPOYHOIO PACHIPEECICHMSL.

Craructuueckast npoepka runore3. OCHOBHbBIE IIOHATHS.



HpaBn.na BBICTABJ/ICHHUA OLICHKH HA 3K3aMCHC.

DK3aMeH MPOBOAMTCS B MUCbMEHHOW (opme. DK3aMEHIMOHHBIN Omier Brmoyaer 10
BOIIPOCOB. DK3aMeH umTcs 2,5 vaca. Kaxkawlid Bompoc oreHuBaeTcs B oauH Oamin. OleHka
«OTJIMYHOY BhICTaBisAeTCs 32 9 — 10 HaOpaHHBIX 0AIOB, OILIEHKA «XOPOIIO» BBHICTABISETCS 33 7 —
8 HaOpaHHBIX 0AJIJIOB, OLEHKA «yJOBJIECTBOPUTEIBHO» - 32 5 — 6 OaJIIOB.

Ounenka «OTJMYHO» BBICTABISIETCS CTYICHTY, KOTOPBIM JEMOHCTPUPYET IIyOOKOoe U
[IOJIHOE BJIAJICHUE COJCPKAHUEM Marepuaja M IOHATUMHBIM annaparoM JIUCLUIUIMHBIL;
OCYILECTBIISICT MEXKIIPEIMETHBIE CBSA3M; YMEET CBA3BIBATh TEOPHIO ¢ MpakTUKOW. CTyIeHT naetr
pa3BepHyThle, IIOJIHBIE M YETKHE OTBETHl Ha BOIIPOCHl 3K3aMEHAIIMOHHOIO Ouiera u
JIOTIOJIHUTEIIBbHBIE BOMPOCHI, COOJIIOJAET JIOTMYECKYIO IOCJIEAO0BAaTEIbHOCTh MPU H3JI0KEHUU
MmarepHaia. ['(paMOTHO UCIIONB3YET TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABIAETCS CTYIEHTY, OTBET KOTOPOIO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBILIE KPUTEPUSM, HO OTJIMYAETCA MEHbIIEH O0OCTOSTEIbHOCTHIO,
riyOuHON, OOOCHOBAaHHOCTBHIO UM IIOJIHOTOM. B oTBere MOryr uMeThb MECTO OTJeNIbHBIE
HETOYHOCTHU (HECYIIECTBEHHbIE OIIMOKH),

Onenka «Y10BJETBOPHTEIbHO» BBICTABIISETCS CTYACHTY, KOTOPBIM 1aeT HEAOCTATOYHO
IOJIHBIE W IOCJIEJIOBATEIbHBIE OTBETHl HA BONPOCHl 3K3aMEHAllMOHHOro Owiera U
JIOTIOJIHUTEIIbHBIE BOIIPOCHI, HO MPHU 3TOM J€MOHCTPUPYET YMEHHUE BBIACIUTH CYLIECTBEHHBIE U
HECYIIECTBEHHbIE IPU3HAKU U YCTAHOBUTH NPUYUHHO-CJIEICTBEHHBIE CBSI3U.

Onenka «HeynoB1eTBOPHUTEIBHO» BBICTABISAETCS CTYACHTY, KOTOPBIA IEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHUS; OECHOPSIOYHO M HEYBEPEHHO H3J1araeT MaTepHal; He
YMEET BBIIEIATH INIABHOE U BTOPOCTEIIEHHOE, HE YMEET COEAUHATh TEOPETUUECKUE TIOJIOKEHUS C
MPAKTUKOM, HE YCTAHABIIMBAET MEXIIPEIMETHbIE CBSA3M; JOMYCKaeT TIpyOble OMMOKK Hpu
OINPEICIEHNN CYIIHOCTH PAcCKpBIBAEMBIX IOHSTHH, SIBJICHWH, BCIEICTBUE HEINOHUMAaHHUS HX
CYILIECTBEHHBIX M HECYIIECTBEHHBIX NPU3HAKOB U CBA3EH; /JaeT HENOJHbIE OTBETHI, JIOTMKA U
MIOCJIE0BATENBHOCTD H3JIOKEHUS KOTOPBIX MMEIOT CYIIECTBEHHBIE M NPHUHLUUINHUAIBHBIE
HapyIICHHUS, B OTBETax OTCYTCTBYIOT BBIBOJIBI.



IIpunosxenne Ne 2 k paGoueil nporpaMMe AUCHUILINHBI
«Matemartuka aj1s1 5JKOHOMUCTOB)
MeTtoauyeckue yKazaHus JAJIsl CTY/ICHTOB , H3y4YalOIIMX JucuuIIMHY «MaTtemaTuka st
3KOHOMHCTOB»:

JqucummmHa «MareMaTtuka Ui SKOHOMHCTOB», M3ydaeMas B 1-oM u 2-M ceMecTpe,
IpejIoiaracT HalMuue 3HAHUM 110 MaTeMaTuke B 00beMe Mporpammbl CpelHeid IKoJbl. s
IOCTYIUIEHUs] Ha SKOHOMHUYECKUH (haKyJabTET BBITYCKHHMK NpenbsBiser ceptuduxkar EI'D mo
MaTeMaTHKe — MPO(PUIBHBIN YPOBEHb.

Jlis OCBOEHHUS IUCLMILUIMHBI HeoOXoAMMa yrmopHas padoTa, perysspHoe IOCELICHHUE
JeKIMM M DPAKTUYECKUX 3aHATUM, BBIIOJHEHME JOMAIHMX 3aJaHui, IIOATOTOBKA K
KOHTPOJIbHBIM paboTaM.

CrnenyeT UMeTh B BUAY, YTO MaTepual 110 MaTEMaTUKE Ha JIEKIIMU BCETAA MOAKPEIIAETCS
IpUMepaMH, WIIIOCTPUPYIOIIMMHU TEOPETUYECKHE IOJ0XKEHMs, pellleHHueM Oa30BBbIX 3ajad.
[ToaroToBka K  MPAKTUYECKOMY 3aHSATHIO JOJDKHA BKIIOYATh IMPOPAOOTKY JIEKIIMOHHOTO
MmarepHaia Tak, YToObl MOXHO OBbLJIO OPHEHTUPOBAThCA B TEPMHHOJIOTUH, HOBBIX HMOHATHSX H,
110 BO3MOYKHOCTH, B HEOOXOMMBIX ISl peHIeHus 3a/1a4 (hopMymax.

Bosiblioe BHMMaHue HAJI0 yAENATh PEIIeHuIo 3aaa4. /i caMoCcTosATeIbHOM paboThl JoMa
IIpEeJIararoTcs 3a7a4y, aHAJIOTWYHBIE PEIICHHBIM IIPUMEpPaM Ha JICKIUAX U Ha IPAKTUYECKHUX
3aHATHUAX WK O0Jiee CI0XKHBIE, JIs PELIeHUs. KOTOPhIX HaJ0 XOPOILO MOHUMAaTh, KaK PeIIatoTCs
0a30BbIC 3a7]a4H.

Ilo Mepe ycBOEHMsI Kypca IIOJIE3HO COCTaBJIATh IJIOCCAPUN OCHOBHBIX IOHATHH U
GopMyNl NUCUUIUIMHBI, YTO IO3BOJSIET CUCTEMATU3UPOBATH IIOJYYEHHbIE 3HAHUSA, YBUIETbH
aHAJIOTUH, IMOHITh HEKOTOpPblE 3aKOHOMEPHOCTH, KOTOpbIE NPATAINUCH 33 MOTOKOM Y4eOHOH
uH(pOpMalliU B TEUEHUE CEMECTpaA.

NHTepec Kk TUCUMIUIMHE pa3BUBACTCS IIPU 3HAKOMCTBE C JOIOIHUTEIBHON JINTEPATYPOH,
KOTOpasi peKoMeHJO0BaHa s OoJjiee TIIyOOKOro 3HAaKOMCTBAa C IpoOJieMaMu TNPUMEHEHUS
MaTE€MaTUKHU B DKOHOMHUKE. JIuTepaTrypa, IpUBEIEHHAs B OTOM CIIMCKE, HMMEET Pa3HbId YPOBEHb
CIOKHOCTH: COBPEMEHHBIM HAydHbIH M «pPELENTYpHBI», pAaCCUYUTAHHBII Ha MeEHee
MPOJBUHYTOTO B MAaT€MaTHYECKOM IUIAHE CTYIEHTa, HO HWHTEPECYIOIIEroCs MaTeMaTHUKOM.
W3ydeHue 3TON nuTEpaTyphl AA€T TOMYOK K MOUCKY JIMTEPATypbl MO BbIOpAaHHOW TEMaTHKE C
UCIIOJIb30BaHUEM PECYPCOB HHTEPHETA.

Jlnsi TpOBEpPKM YCBOEHMS TEOPETHMYECKOIO MaTepuaja M yMEHUs pelarh 3aJadu
IPOBOJATCS AyAUTOPHBIE KOHTPOJIbHBIE pabOThl. JloMa BBINOIHSIOTCS pacyeTHble paboThI, I
BBIMIOJTHEHUSI KOTOPBIX HEOOXOJMMO CpaBHUTENIBHO MHOro BpeMmeHu. [Ipu HeobxoaumocTu
OPOBOJATCS  KOHCYJNbTAllMM 1O  pa30opy pelleHus 3aj1ad, MpeJHAa3HAYEeHHBIX Ui
camMocCTosITeNIbHOTO  pemieHusi. Ecnu  KoHTponbHass paboTa 1O TeMe  OLIEHUBAETCs
HEYJOBJIETBOPUTENIBHO, TO OHAa JIOJDKHA ObITh mepenucaHa. Kpome Toro, mpeaBapUTEIbHO
JIOJDKHA OBITH cliejlaHa padoTa Ha/l OIIHOKaMHU.

N3yueHne OUCHUIIIMHBL 3aBEpIIACTC MHUCBMEHHBIM JK3aMeHoOM. [lnsa 5sk3amenHa
COCTABJISIFOTCA 3a/IaHMs], KOTOPBIE BKIKOYAKOT KaK TEOPETUYECKHME BONPOCHI, Tak M 3aaadd. Ha
MOATOTOBKY K OJK3aMEHY, KakK IIPaBWIO, BBIACIAECTCS TpU [HA. BOo BpeMs NOArOTOBKH
IIPOBOJIUTCA IPYIIIOBast KOHCYJIbTALHU.



